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Pyrrolof2.3-dlpyrimidines and their use 

The invention relates to compounds of the formula I, 




(0 



in which 
Ri is aryl; 

R 2 is hydrogen, lower alkyl or halogen; and 
R 3 is aryl; 

with the proviso that R 3 is other than phenyl, 4-methoxyphenyl and 4-chlorophenyl If R 2 is 
hydrogen and R, Is phenyl, 4-methylphenyl, 4-methoxyphenyl, 4-chlorophenyl, 
4-bromophenyl or 4-iodophenyl; 

and salts thereof, processes for the preparation of these compounds, pharmaceutical 
compositions which contain these compounds, and the use of these compounds for the 
therapeutic treatment of the human or animal body or for the preparation of pharmaceutical 
compositions. 

In the context of the present application, the general terms used above and below 
preferably have the following meanings: 

the prefix "lower" designates a radical having up to and including 7, and in particular up to 
and including 4, carbon atoms. 
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Lower alkyl is, for example, n-propyl. isopropyl, n-butyl, isobutyl, sec-butyl, tert-butyt, 
n-pentyl, neopentyl, n-hexyl or n-heptyl, preferably ethyl or methyl. 

Halogen is, for example, chlorine, bromine or fluorine, but can also be iodine. 

Halo-lower alkyl is, for example, halomethyl, for example chloromethyl, or, for example, 
trifluoromethyl. 

Lower alkanoyl is. for example, acetyl, propionyl or pivaloyl. but can also be, for example, 
formyl. 

Aryl is, for example, phenyl or naphthyl, each of which is unsubstituted or substituted, e.g. 
as indicated below for phenyl. Aryl is preferably phenyl which is unsubstituted or substituted 
by one or more, e.g., 1 -3, in particular one or two, substituents from the group consisting of 
lower alkyl, halo-lower alkyl. (Mroxy or lower alkanoyloxy)-lower alkyl, lower alkoxy-lower 
alkyl (hydroxy, lower alkoxy or lower alkanoyloxy)-lower alkoxy-lower alkyl, (amino, lower 
alkylamino, di-lower alkylamino or lower alkanoylamino)-lower alkoxy-lower alkyl. (amino or 
lower alkanoylamino)-lower alkyl. lower alkylamino-lower alkyl, di-lower alkylamino-lower 
alkyl; azacycloalkyl-lower alkyl. e.g. (piperidinyl, piperazinyl. morpholinyl or pyrrolidinyl)- 
lower alkyl; azaheteroaryl-lower alkyl. e.g. (imidazolyl, triazolyl. pyridyl, pyrimidinyl or 
pyrrolyl)-lower alkyl. (hydroxy, lower alkoxy or lower alkanoyloxy)-lower alkylamino-lower 
alkyl, (amino, lower alkylamino, di-lower alkylamino or lower alkanoylamino)-lower 
alkylamino-lower alkyl; azacycloalkyl-lower alkylamino-lower alkyl. e.g. (piperidinyl, 
piperazinyl. morpholinyl or pyrrolidinyl)-lower alkylamino-lower alkyl; azaheteroaryl-lower 
alkylamino-lower alkyl. e.g. (imidazolyl, triazolyl, pyridyl, pyrimidinyl or pyrrolyl)-lower 
alkylamino-lower alkyl; mercapto-lower alkyl, lower alkyl-(thio. sulfinyl or sulfonyl)-lower 
alkyl, (hydroxy, lower alkoxy or lower alkanoyloxy)-lower alkyl-(thio. sulfinyl or sulfonyl)-lower 
alkyl (amino, lower alkylamino, di-lower alkylamino or lower alkanoylamino)-lower alkyl- 
(thio! sulfinyl or sulfonyl)-lower alkyl. carboxy-lower alkyl. lower alkoxycarbonyl-lower alkyl, 
aminocarbonyl-lower alkyl. N-lower alkylaminocarbonyl-lower alkyl, N.N-di-lower 
alkylaminocarbonyl-lower alkyl, hydroxyl. lower alkoxy. lower alkanoyloxy. C- 
Coalkylenedioxy. pheny.-lower alkoxy. (hydroxy, lower alkoxy or lower a.kanoyloxy)-lower 
alkoxy (amino or lower alkanoylamino)-lower alkoxy. lower alkylamino-lower alkoxy. 
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di-loweralkylamino-loweralkoxy; azacycloalkyl-loweralkoxy, e.g. (piperidinyl, piperazinyl, 
morpholinyl or pyrrolidinyl)-lower alkoxy; azaheteroaryl-lower alkoxy, e.g. (imidazolyl, 
triazolyl, pyridyl, pyrimidinyl or pyrrolyl)-lower alkoxy; (hydroxy, lower alkoxy or lower 
alkanoyloxy)-loweralkylamino-lower alkoxy, (amino, lower alkylamino, di-lower alkylamino or 
lower alkanoylamino)-lower alkylamino-lower alkoxy; azacycloalkyl-lower alkylamlno-lower 
alkoxy, e.g. (piperidinyl, piperazinyl, morpholinyl or pyrrolidinyl)-lower alkylamino-lower 
alkoxy; azaheteroaryl-lower alkylamino-lower alkoxy, e.g. (imidazolyl, triazolyl, pyridyl, 
pyrimidinyl or pyrrolyl)-lower alkylamino-lower alkoxy; (hydroxy, lower alkoxy or lower 
alkanoyloxy)-loweralkoxy-lower alkoxy, (amino, lower alkylamino, di-lower alkylamino or 
lower alkanoylamino)-lower alkoxy-lower alkoxy, (hydroxy, lower alkoxy or lower 
alkanoyloxy)-loweralkyl-(thio, sulfinyl or sulfonyl)-lower alkoxy, (amino, lower alkylamino, 
di-lower alkylamino or lower alkanoylamino)-lower alkyl-(thio, sulfinyl or sulfonyl)-lower 
alkoxy, hydroxysulfonyMower alkoxy, carboxy-lower alkoxy, lower alkoxycarbonyl-lower 
alkoxy, aminocarbonyl-lower alkoxy, N-loweralkylaminocarbonyl-lower alkoxy, N,N-di-lower 
alkylaminocarbonyl-lower alkoxy, amino, lower alkylamino, di-lower alkylamino, lower 
alkanoylamino; azacycloalkyl, e.g. piperidinyl, piperazinyl, morpholinyl or pyrrolidinyl; 
azaheteroaryl, e.g. imidazolyl, triazolyl, pyridyl, pyrimidinyl orpyrrolyl; mercapto, lower alkyl- 
(thio, sulfinyl or sulfonyl), (hydroxy, lower alkoxy or lower alkanoyloxy)-lower alkyl-(thio, 
sulfinyl or sulfonyl), (amino, lower alkylamino, di-lower alkylamino or lower alkanoylamino)- 
loweralkyl-(thio, sulfinyl or sulfonyl), (hydroxy, lower alkoxy or lower alkanoyloxy)-lower 
alkoxy-lower alkyl-(thio, sulfinyl or sulfonyl), (amino, lower alkylamino, di-lower alkylamino or 
lower alkanoylamino)-lower alkoxy-lower alkyl-(thio, sulfinyl or sulfonyl), (hydroxy, lower 
alkoxy or lower alkanoyloxy)-lower alkylamino-lower alkyl-(thio, sulfinyl or sulfonyl), (amino, 
lower alkylamino, di-lower alkylamino or lower alkanoylamino)-lower alkylamino-lower alkyl- 
(thio, sulfinyl or sulfonyl), carboxy-lower alkylthio, lower alkoxycarbonyl-lower alkylthio, 
aminocarbonyl-lower alkylthio, N-lower alkylaminocarbonyl-lower alkylthio, N,N-di-lower 
alkylaminocarbonyl-lower alkylthio, halogen, carboxyl, lower alkoxycarbonyl, aminocarbonyl, 
N-lower alkylaminocarbonyl, N-[(hydroxy, lower alkoxy or lower alkanoyloxy)-lower alkylj- 
aminocarbonyl, N-[(amino, lower alkylamino, di-lower alkylamino or lower alkanoylamino)- 
loweralkyl]-aminocarbonyl; [azacycloalkyl-lower alkyl]-aminocarbonyl, e.g. N-[(piperidinyl, 
piperazinyl, morpholinyl or pyrrolidinyl)-lower alkyl]-aminocarbonyl; (azaheteroaryl-lower 
alkylj-aminocarbonyl, e.g. N-[(imidazolyl, triazolyl, pyridyl, pyrimidinyl or pyrrolyl)-lower alkyl]- 
aminocarbonyl; N-(hydroxysulfonyl-lower alkyl)-aminocarbonyl, N,N-di-lower 
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alkylaminocarbonyl, cyano, amidino. formamidino and guanidino and also, for example, 
nitro, lower alkanoyl and benzoyl. 

Hydroxysulfonyl is the group -S0 3 H. Aminocarbonyl is -CONH 2 . Amidino is -C(=NH)-NH 2 , 
formamidino is -NH-CH(=NH) and guanidino is -NH-C(=NH)-NH 8 . 

in substituents which contain groups such as hydroxy-lower alkoxy, amino-lower alkoxy, 
hydroxy-lower alkylamino, amino-lower alkylamino, hydroxy-lower alkylthio or amino-lower 
alkylthio, the two heteroatoms are preferably each separated by at least two C atoms, in 
other words: the lower alkyl moiety is in each case preferably selected such that there are at 
least two C atoms between the two heteroatoms. 

Azacycloalkyl is a cycloalkyl radical having 3-8. in particular 5-7, ring atoms, in which at 
least one of the ring atoms is a nitrogen atom. Azacycloalkyl can additionally contain further 
ring heteroatoms. e.g. N, O or S; it is. for example, piperidinyl. piperazinyl. morpholinyi or 
pyrrolidinyl. 

Azaheteroaryl is an aromatic radical having 3-7. in particular 5-7. ring atoms, in which at 
least one of the ring atoms is a nitrogen atom. Azaheteroaryl can additionally contain further 
ring heteroatoms. e.g. N. O or S. It can also be partially saturated. Azaheteroaryl is. for 
example, imidazotyl, triazolyl. pyridyl. pyrimidinyl orpyrrolyl. 

Radicals such as piperidinyl, piperazinyl. morpholinyi. pyrrolidinyl. imidazolyl. triazolyl and 
pyrrolyl can be bonded via a ring nitrogen atom or a ring carbon atom; radicals such as 
pyridyl or pyrimidinyl are preferably bonded via a C atom. 

As is known, the azacycloalkyl radicals bonded via a ring nitrogen atom, which are 
preferred, are designated as piperidino. piperazino, morpholino. pyrrolidino. etc. 

Salts of compounds of the formula I are in particular pharmaceutical^ acceptable salts, 
primarily acid addition salts with suitable mineral acids, such as hydrohalic acids, sulfuric 
acid or phosphoric acid. e.g. hydrochlorides, hydrobromides. sulfates, hydrogen sulfates or 
phosphates, salts with suitable aliphatic or aromatic sulfonic acids or N-substituted sulfamic 
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aclds, e.g. methanesulfonates, benzenesulfonates, p-toluenesulfonates or 
N-cyclohexylsulfamates (cydamates), or salts with strong organic carboxylic acids, such as 
lower alkanecarboxylic acids or aliphatic dicarboxylic acids which may be unsaturated or 
hydroxylated, e.g. acetates, oxalates, malonates, maleates, fumarates, tartrates or citrates. 

If the compounds of the formula I contain an acidic group, corresponding salts with bases 
are also possible, e.g. corresponding alkali metal or alkaline earth metal salts, e.g. sodium, 
potassium or magnesium salts, pharmaceutically acceptable transition metal salts, such as 
zinc or copper salts, or salts with ammonia or organic amines, such as cyclic amines, such 
as mono-, di- or tri-lower alkylamines, such as hydroxy-loweralkylamines, e.g. mono-, di- or 
trihydroxy-lower alkylamines, hydroxy-lower alkyl-lower alkylamines or polyhydroxy-lower 
alkylamines. Cyclic amines are, for example, morpholine, thiomorpholine, piperidine or 
pyrrolidine. Suitable mono-lower alkylamines are, for example, ethylamine and t-butylamine, 
suitable di-lower alkylamines, for example, diethylamine and diisopropylamine and suitable 
tri-lower alkylamines are, for example, trimethylamine and triethylamine. Corresponding 
hydroxy-loweralkylamines are, for example, mono-, di- and triethanolamine; hydroxy-lower 
alkyl-lower alkylamines are, for example, N.N-dimethylamino- and N,N-diethylaminoethanol. 
Compounds of the formula I having an acidic group, e.g. carboxyl, and a basic group, e.g. 
amino, can also exist, for example, in the form of internal salts, i.e. in zwitterionic form, or a 
part of the molecule can exist as an internal salt, and another part as a normal salt. Salts 
which are unsuitable for pharmaceutical uses are also included, as these can be used, for 
example, for the isolation or purification of free compounds I and of their pharmaceutically 
acceptable salts. 

The compounds of the formula I have useful pharmacological properties. In particular, they 
inhibit the activity of the protein tyrosine kinase ppBO*** in concentrations between about 
0.001 and about 10 uM [test description: K. Farley et al., Anal. Biochem. 203 (1992) 
151-157; purified enzyme - as described in N.B. Lydon et al., Biochem. J. 287 (1992) 
985-993 - is used here]. 

It is known that both a specific change in the c-src gene, with leads to the elimination of 
c-src, and inhibition of the activity of the protein tyrosine kinase ppBO 0 "" 6 affects the bone 
resorption capability of osteoclasts [elimination of c-src by genetic manipulation: see, for 
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example, P. Soriano et al.. Cell 64 (1991) 693-702; inhibition of the activity of the protein 
tyrosine kinase pp60 e wc : see, for example, B.F. Boyce et al., J. Clin. Invest. 90 (1 992) 
1622-1627; T. Yoneda et al., J. Clin. Invest. 91 (1993) 2791-2795]. 

On account of their inhibitory action on the protein tyrosine kinase ppSO^, the compounds 
of the formula I are able to inhibit the bone resorption capability of the osteoclasts. This can 
be demonstrated, for example, in the so-called bone slice assay on cortical bone slices from 
cattle using rat osteoclasts in concentrations between about 0.001 and about 10 uM [the 
bone slice assay is described, for example, in Biochem. Biophys. Res. Comm. 188 (1992) 
1 097-1 103]. The compounds of the formula I at the same time inhibit the formation of 
characteristic resorption holes on bone slices in vitro. 

In vivo, the activity of the compounds of the formula I can be demonstrated, for example, in 
the Hock model in the rat. In this test, the compounds of the formula I - on a single oral 
administration per day in concentrations between about 1 and about 100 mg/kg of body 
weight - completely or at least partially inhibit for 3-4 weeks the bone loss which is produced 
in rats by ovariectomy [the "Hock model" is described, for example, in Metab. Bone Dis. 5 
(1984)177-181]. 

The compounds of the formula I are therefore very highly suitable for the treatment of 
diseases which respond to inhibition of the activity of the protein tyrosine kinase pp60 e 
Osteoporosis, in particular, can be mentioned here, and also other diseases in whose 
course bone resorption by osteoclasts plays a part , e.g. tumour-induced hypercalcemia, 
Pagefs Disease or the treatment of bone metastases, and also inflammatory processes in 
joints and bones and degenerative processes in cartilaginous tissue. Moreover, the 
compounds of the formula I are useful for the treatment of benign or malignant tumours 
which respond to inhibition of the protein tyrosine kinase pp60 c " rc , e.g. breast cancer 
(mammary carcinoma) or bowel cancer (carcinoma of the colon). They are able to cause 
tumour regression and to prevent tumour metastasization and the growth of 
micrometastases. The compounds of the formula I are also useful in the treatment of 
cardiovascular disorders, e.g. thrombosis. 



L c-src 
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The compounds of the formula I also inhibit the activity of other non-receptor protein 
tyrosine kinases, e.g. (a) other members of the src family, e.g. Ick and fyn, (b) Abl kinase 
and (c) ZAP70 kinase. Moreover, the compounds of the formula I also inhibit the activity of 
receptor protein tyrosine kinases, e.g. (a) of the EGF family, e.g. the EGF receptor, 
c-erbB2, c-erbB3 and c-erbB4, and (b) of the PDGF family, e.g. the PDGF receptor, CSF-1 1 
Kit, VEGF and FGF. On account of these actions, the compounds of the formula I can also 
be employed for immunomodulation and for the treatment of disorders of the immune 
system, e.g. in inflammation or organ transplantation. They are furthermore suitable for the 
treatment of (hyper)proliferative disorders, e.g. psoriasis, tumours, carcinomas and 
leukaemias, and in fibrosis and restenosis. The compounds of the formula I can also be 
used in the treatment of disorders of the central or peripheral nervous system if a signal 
transmission by at least one protein tyrosine kinase is involved. 

The invention relates very particularly to the compounds of the formula I, 

in which Ri is phenyl which is unsubstituted or substituted by one or two substituents from 
the group consisting of lower alky!, halo-lower alkyl, (hydroxy or lower alkanoyloxy)-lower 
alkyl, lower alkoxy-lower alkyl, (hydroxy, lower alkoxy or lower alkanoyloxy)-lower alkoxy- 
lower alkyl, (amino, lower alkylamino, di-lower alkylamino or lower alkanoylamino)-lower 
alkoxy-lower alkyl, (amino or t'ower alkanoylamino)-lower alkyl, lower alkylamino-lower alkyl, 
di-lower alkylamino-lower alkyl, (piperidinyl, piperazinyl, morpholinyl or pyrrolidinyl)-lower 
alkyl, (imidazolyl, triazolyl, pyridyl, pyrimidinyl or pynrolyl)-tower alkyl, (hydroxy, lower alkoxy 
or lower alkanoyloxy)-lower alkylamino-lower alkyl, (amino, lower alkylamino, di-lower 
alkylamino or lower alkanoylamino)-lower alkylamino-lower alkyl, (piperidinyl, piperazinyl, 
morpholinyl or pyrrolidinyl)-lower alkylamino-lower alkyl, (imidazolyl, triazolyl, pyridyl, 
pyrimidinyl or pyrrolyl)-lower alkylamino-lower alkyl, mercapto-lower alkyl, lower alkyl-(thk>, 
sulfinyl or sulfonyl)-lower alkyl, (hydroxy, lower alkoxy or lower alkanoyloxy)-lower alkyl-(thio, 
sulfinyl or sulfonyl)-lower alkyl, (amino, lower alkylamino, di-lower alkylamino or lower 
alkanoylamino)-lower alkyl-(thio, sulfinyl or sulfonyl)-lower alkyl, carboxy-lower alkyl, lower 
alkoxycarbonyl-lower alkyl, aminocarbonyl-lower alkyl, N-lower alkylaminocarbonyl-lower 
alkyl, N,N-di-lower alkylaminocarbonyl-lower alkyl, hydroxyl, lower alkoxy, lower 
alkanoyloxy, d-C 3 alkylenedioxy, phenyl-lower alkoxy, (hydroxy, lower alkoxy or lower 
alkanoyloxy)-lower alkoxy, (amino or lower alkanoylamino)-lower alkoxy, lower alkylamino- 
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lower alkoxy, di-lower alkylamino-lower alkoxy, (piperidinyl, piperazinyl. morpholinyl or 
pyrrolidinyl)-lower alkoxy, (imidazolyl, triazolyl, pyridyl, pyrimidinyl or pyrrolyl)-lower alkoxy, 
(hydroxy, lower alkoxy or lower alkanoyloxy)-lower alkylamino-lower alkoxy, (amino, lower 
alkylamino, di-lower alkylamino or lower alkanoylamino)-lower alkylamino-lower alkoxy, 
(piperidinyl, piperazinyl, morpholinyl or pyrrolidinyl)-lower alkylamino-lower alkoxy, 
(imidazolyl, triazolyl, pyridyl, pyrimidinyl or pyrrolyl)-lower alkylamino-lower alkoxy, (hydroxy, 
lower alkoxy or lower alkanoyloxy)-lower alkoxy-lower alkoxy, (amino, lower alkylamino, 
di-lower alkylamino or lower alkanoylamino)-lower alkoxy-lower alkoxy, (hydroxy, lower 
alkoxy or lower alkanoy1oxy)-lower alkyl-(thio, sulf inyl or sulfonyl)-lower alkoxy, (amino, 
lower alkylamino, di-lower alkylamino or lower alkanoylamino)-lower alkyl-(thio, sulfinyl or 
sulfonyl)-lower alkoxy, hydroxysulfonyl-lower alkoxy, carboxy-lower alkoxy, lower 
alkoxycarbonyl-lower alkoxy, aminocarbonyl-lower alkoxy, N-lower alkylaminocarbonyl-lower 
alkoxy, N,N-di-lower alkylaminocarbonyl-lower alkoxy, amino, lower alkylamino, di-lower 
alkylamino, lower alkanoylamino, piperidinyl, piperazinyl, morpholinyl, pyrrolidinyl, 
imidazolyl, triazolyl, pyridyl, pyrimidinyl, pyrrolyl, mercapto, lower alkyl-(thio, sulfinyl or 
sulfonyl), (hydroxy, lower alkoxy or lower alkanoyloxy)-lower alkyl-(thio, sulfinyl or sulfonyl), 
(amino, lower alkylamino, di-lower alkylamino or lower alkanoylamino)-lower alkyl-(thio, 
sulfinyl or sulfonyl), (hydroxy, lower alkoxy or lower alkanoyloxy)-lower alkoxy-lower alkyl- 
(thio, sulfinyl or sulfonyl), (amino, lower alkylamino, di-lower alkylamino or lower 
alkanoylaminoHower alkoxy-lower alkyl-(thio, sulfinyl or sulfonyl), (hydroxy, lower alkoxy or 
lower alkanoyloxy)-lower alkylamino-lower alkyl-(thio, sulfinyl or sulfonyl), (amino, lower 
alkylamino, di-lower alkylamino or lower alkanoylaminoHower alkylamino-lower alkyl-(thio, 
sulfinyl or sulfonyl), carboxy-lower alkylthio, lower alkoxycarbonyl-lower alkylthio, 
aminocarbonyl-lower alkylthio, N-lower alkylaminocarbonyl-lower alkylthio, N,N-di-lower 
alkylaminocarbonyl-lower alkylthio, halogen, carboxyl, lower alkoxycaibonyl, aminocarbonyl, 
N-lower alkylaminocarbonyl, N-[(hydroxy, lower alkoxy or lower alkanoyloxy)-lower alkyl]- 
aminocarbonyl, N-[(amino, lower alkylamino, di-lower alkylamino or lower alkanoylamino)- 
loweralkyll-aminocarbonyl, N-[(piperidinyl, piperazinyl, morpholinyl or pyrrolidinyl)-lower 
alkyl]-aminocarbonyl, N-[(imidazolyl. triazolyl. pyridyl, pyrimidinyl or pyrrolyl)-lower alkyl]- 
aminocarbonyl, N-(hydroxysulfonyl-lower alkyl)-aminocarbonyl, N,N-di-lower 
alkylaminocarbonyl, cyano, amidino, formamidino and guanidino; 
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R 2 is hydrogen, lower alkyl or halogen; and 

R 3 Is phenyl which is unsubstituted or substituted by one, two or three substituents from the 
group consisting of lower alkyl, hydroxy-lower alkyl, phenyl, hydroxyl, lower alkoxy, phenyl- 
lower alkoxy, Ci-Csalkylenedioxy, cyano and halogen; 

with the proviso that R 3 is other than phenyl, 4-methoxyphenyl and 4-chlorophenyl if R 2 is 
hydrogen and Ri is phenyl, 4-methylphenyl, 4-methoxyphenyl, 4-chlorophenyl, 
4-bromophenyl or 4-iodophenyl; 

and salts thereof. 

The invention relates primarily to the compounds of the formula I, in which 

Ri is phenyl which is unsubstituted or substituted by a substituent from the group consisting 
of lower alkyl, hydroxy-lower alkyl, lower alkanoyloxy-lower alkyl, halo-lower alkyl, amino- 
lower alkyl, lower alkylamino-lower alkyl, di-lower alkylamino-lower alkyl, (piperidinyl, 
piperazinyl, morpholinyl or pyrrolidinyl)-lower alkyl, (imidazolyl, triazolyl, pyridyl, pyrimidinyl 
or pyrrolyl)-lower alkyl, hydroxy-lower alkylamino-lower alkyl, amino-lower alkylamino-lower 
alkyl, (piperidinyl, piperazinyl, morpholinyl or pyrrolidinyl)-lower alkylamino-lower alkyl, 
(imidazolyl, triazolyl, pyridyl, pyrimidinyl or pyrrolyl)-lower alkylamino-lower alkyl, mercapto- 
lower alkyl, lower alkyKthio, sulfinyl or sulfonyl)-lower alkyl, hydroxy-lower alkyl-(thio, sulfinyl 
or sulfonyl)-lower alkyl. amino-lower alkyl-(thio, sulfinyl or sulfonyl)-lower alkyl, hydroxyl, 
lower alkoxy, d-Cgalkylenedioxy, phenyl-lower alkoxy, hydroxy-lower alkoxy, lower alkoxy- 
lower alkoxy, lower alkanoyloxy-lower alkoxy, amino-lower alkoxy, lower alkylamino-lower 
alkoxy, di-lower alkylamino-lower alkoxy, (piperidinyl, piperazinyl, morpholinyl or 
pyrrolidinyO-lower alkoxy, (imidazolyl, triazolyl, pyridyl, pyrimidinyl or pyrrolyl)-lower alkoxy, 
hydroxy-lower alkylamino-lower alkoxy, amino-lower alkylamino-lower alkoxy, (piperidinyl, 
piperazinyl, morpholinyl or pyrrolidinyl)-lower alkylamino-lower alkoxy, (imidazolyl, triazolyl, 
pyridyl, pyrimidinyl or pyrrolyl)-lower alkylamino-lower alkoxy, hydroxysulfonyl-lower alkoxy, 
amino, piperidinyl, piperazinyl, morpholinyl, pyrrolidinyl, imidazolyl, triazolyl, pyridyl, 
pyrimidinyl, pyrrolyl, mercapto, lower alkyl-(thio, sulfinyl orsulfonyl), hydroxy-lower alkyl- 
(thio, sulfinyl orsulfonyl), amino-lower alkyl-(thio, sulfinyl orsulfonyl), halogen, carboxyl, 
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loweralkoxycarbonyl, aminocarbonyl, N-lower alkylaminocarbonyl, N-(hydroxy-lower alkyl)- 
aminocarbonyl, N-(amino-lower alkyl)-aminocarbonyl. N-[(piperidinyl, piperazinyl, 
morpholinyl or pyrrolidinyl)-lower alkyl]-aminocarbonyl, N-[(imidazolyl, triazolyl, pyridyl, 
pyrimidinyl or pyrrolyl)-lower alkylj-aminocarbonyl, N-(hydroxysutfonyl-lower alkyl)- 
aminocarbonyl, N,N-di-lower alkylaminocarbonyl and cyano; 

R 2 is hydrogen, lower alkyl or halogen; and 

R 3 is phenyl which is unsubstituted or substituted by one, two or three substituents from the 
group consisting of lower alkyl, hydroxy-lower alkyl, phenyl, hydroxyl, lower alkoxy, phenyl- 
lower alkoxy, Ci-C 3 alkylenedioxy, cyano and halogen; 

with the proviso that R 3 is other than phenyl, 4-methoxyphenyl and 4-chlorophenyl if R 2 is 
hydrogen and R, is phenyl, 4-methylphenyl, 4-methoxyphenyl, 4-chlorophenyl, 
4-bromophenyl or 4-iodophenyl; 

and pharmaceutically acceptable salts thereof. 

The invention relates in particular to the compounds of the formula I, in which 

R, is phenyl which is unsubstituted or substituted by a substituent from the group consisting 
of lower alkyl, hydroxy-lower alkyl, halo-lower alkyl, amino-lower alkyl, lower alkylamino- 
lower alkyl, di-loweralkylamino-lower alkyl, (pyrimidinyl, piperazinyl or morpholinyl)-lower 
alkyl, (imidazolyl, triazolyl, pyridyl or pyrrolyl)-lower alkyl, hydroxy-lower alkylamino-lower 
alkyl. amino-lower alkylamino-lower alkyl. (pyrimidinyl, piperazinyl or morpholinyl)-lower 
alkylamino-lower alkyl, (imidazolyl, triazolyl, pyridyl or pyrrolyl)-lower alkylamino-lower alkyl. 
mercapto-lower alkyl, lower alkyl-(thio, sulfinyl or sulfonyl)-lower alkyl, hydroxy-lower alkyl- 
(thio, sulfinyl or sulfonyl)-lower alkyl, amino-lower alkyl-(thio, sulfinyl or sulfonyl)-lower alkyl, 
hydroxyl, lower alkoxy, C-Caalkylenedioxy, phenyl-lower alkoxy, hydroxy-lower alkoxy, 
amino-lower alkoxy. lower alkylamino-lower alkoxy, di-lower alkylamino-lower alkoxy, 
(pyrimidinyl, piperazinyl or morpholinyl)-lower alkoxy, (imidazolyl, triazolyl, pyridyl or 
pyrrolyl)-lower alkoxy, hydroxy-lower alkylamino-lower alkoxy, amino-lower alkylamino-lower 
alkoxy, (pyrimidinyl, piperazinyl or morpholinyl)-lower alkylamino-lower alkoxy, (imidazolyl, 
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triazolyl, pyridyl or pyrrolyl)-lower alkylamino-lower alkoxy, hydroxysulfonyl-lower alkoxy, 
amino, pyrimidinyl, piperazinyl, morpholinyl, imidazolyl, triazolyl, pyridyl, pyrrolyl, mercapto, 
lower alkyl-(thio, sulfinyl orsulfonyl), hydroxy-lower alkyl-(thio, sulfinyl orsulfonyl), amino- 
loweralkyl-(thio, sulfinyl orsulfonyl), halogen, carboxyl, lower alkoxycarbonyl, 
aminocarbonyl, N-lower alkylamlnocarbonyl, N-(hydroxy-loweralkyl)-aminocarbonyl, N- 
(amino-loweralkyl)-aminocarbonyl, N-[(pyrimidinyl, piperazinyl or morpholinyl)-lower alkyl]- 
aminocarbonyl, N-[(lmidazolyl, triazolyl, pyridyl or pyrroryl)-lower alkyl]-aminocarbonyl, 
N-(hydroxysulfonyl-lower alkyl)-aminocarbonyl, N,N-di-lower alkylaminocarbonyl and cyano; 

R 2 is hydrogen, lower alkyl or halogen; and 

R 3 is phenyl which is unsubstituted or substituted by a substituent from the group consisting 
of lower alkyl, phenyl, hydroxyl, lower alkoxy, phenyl-lower alkoxy, C-Caalkylenedioxy, 
cyano and halogen; 

with the proviso that R 3 is other than phenyl, 4-methoxyphenyl and 4-chlorophenyl if R 2 is 
hydrogen and R t is phenyl, 4-methylphenyl, 4-methoxyphenyl, 4-chlorophenyl, 
4-bromophenyl or 4-iodophenyl; 

and pharmaceutically acceptable salts thereof. 

Sub-groups of a group of compounds of the formula I which are in each case to be 
emphasized are: 

(a) Compounds of the formula I in which Rt is phenyl which is unsubstituted or 
monosubstituted in the 3- opposition; (b) compounds of the formula I in which R, is phenyl 
which is monosubstituted in the 3-position; (c) compounds of the formula I in which R, Is 
phenyl which is monosubstituted in the 3- or4-position by 1-imidazolyl-lower alkoxy; 
(d) compounds of the formula I in which R 3 is phenyl which is substituted in the 3- or 
4-position by hydroxyl and if desired additionally carries 1 or 2 further substituents selected 
from amongst lower alkyl. hydroxyl, lower alkoxy and halogen; (e) compounds of the 
formula I in which R 3 is phenyl which is monosubstituted in the 3- or 4-position by hydroxyl; 
(f) compounds of the formula I in which R 3 is phenyl which (1) is monosubstituted in the 
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3-position by methoxy or chlorine, or (2) is monosubstituted in the 3- or 4-position by lower 
alkyl, hydroxy-loweralkyl, phenyl, hydroxyl, CrC 7 alkoxy, phenyl-lower alkoxy, cyano, 
fluorine or bromine, or (3) is di- or trisubstituted by two or three substituents from the group 
consisting of lower alkyl, hydroxy-loweralkyl, phenyl, hydroxyl, lower alkoxy, phenyl-lower 
alkoxy, cyano and halogen. 

The invention relates especially to the specific compounds and salts thereof described in 
the examples. 

The invention further relates to the use of compounds of the formula I 




0) 



in which 
R t is aryl; 

R 2 is hydrogen, lower alkyl or halogen; and 
R 3 is aryl; 

or pharmaceutically acceptable salts thereof, (for the preparation of a medicament) for the 
treatment of diseases which respond to inhibition of the activity of the protein tyrosine 
kinase pp60 frwe . 

The invention preferably relates to the use of those compounds of the formula I in which R, 
is phenyl which is unsubstituted or substituted by one or two substituents from the group 
consisting of lower alkyl. halo-lower alkyl. (hydroxy or lower alkanoyloxy)-lower alkyl. lower 
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alkoxy-lower alkyl. (hydroxy, lower alkoxy or lower alkanoyloxy)-lower alkoxy-lower alkyl, 
(amino, lower alkylamino, di-lower alkylamino or lower alkanoylamino)-lower alkoxy-lower 
alkyl, (amino or lower alkanoylamino)-lower alkyl, lower alkylamino-lower alkyl, di-lower 
alkylamino-lower alkyl, (piperidinyl, piperazlnyl, morpholinyl or pyrrolidinyl)-lower alkyl, 
(imidazolyl, triazolyl, pyridyl, pyrimidinyl or pyrrolyl)-lower alkyl, (hydroxy, lower alkoxy or 
lower alkanoyloxy)-lower alkylamino-lower alkyl, (amino, lower alkylamino, di-lower 
alkylamino or lower alkanoylamino)-lower alkylamino-lower alkyl, (piperidinyl, piperazinyl, 
morpholinyl or pyrrolidinyl)-lower alkylamino-lower alkyl, (imidazolyl, triazolyl, pyridyl, 
pyrimidinyl or pyrrolyl)-lower alkylamino-lower alkyl, mercapto-lower alkyl, lower alkyHthio, 
sulfinyl or sulfonyl)-lower alkyl, (hydroxy, tower alkoxy or lower alkanoyloxy)-loweralkyl-(thio, 
sulfinyl or sulfonyl)-lower alkyl, (amino, lower alkylamino. di-lower alkylamino or lower 
alkanoylamino)-loweralkyl-(thio, sulfinyl or sulfonyl)-lower alkyl, carboxy-lower alkyl, lower 
alkoxycarbonyl-lower alkyl, aminocarbonyl-lower alkyl, N-lower alkylaminocarbonyl-lower 
alkyl, N,N-di-lower alkylaminocarbonyl-lower alkyl, hydroxyl, lower alkoxy, lower 
alkanoyloxy, C,-C 3 alkylenedioxy, phenyHower alkoxy, (hydroxy, lower alkoxy or lower 
alkanoyloxy)-lower alkoxy, (amino or lower alkanoylamino)-lower alkoxy, lower alkylamino- 
lower alkoxy, di-lower alkylamino-lower alkoxy, (piperidinyl, piperazinyl, morpholinyl or 
pyrrolidinyl)-lower alkoxy, (imidazolyl, triazolyl, pyridyl, pyrimidinyl or pyrrolyl)-lower alkoxy; 
(hydroxy, lower alkoxy or lower alkanoyloxy)-lower alkylamino-lower alkoxy, (amino, lower 
alkylamino, di-lower alkylamino or lower alkanoylamino)-lower alkylamino-lower alkoxy, 
(piperidinyl, piperazinyl, morpholinyl or pyrrolidinyl)-lower alkylamino-lower alkoxy, 
(imidazolyl, triazolyl, pyridyl, pyrimidinyl or pyrrolyl)-lower alkylamino-lower alkoxy, (hydroxy, 
lower alkoxy or lower alkanoyloxy)-lower alkoxy-lower alkoxy, (amino, lower alkylamino, 
di-lower alkylamino or lower alkanoylamino)-lower alkoxy-lower alkoxy, (hydroxy, lower 
alkoxy or lower alkanoyloxy)-lower alkyHthio, sulfinyl or sulfonyl)-lower alkoxy, (amino, 
lower alkylamino, di-lower alkylamino or lower alkanoylamino)-lower alkyl-(thio, sulfinyl or 
sulfonyl)-lower alkoxy, hydroxysulfonyl-lower alkoxy, carboxy-lower alkoxy, lower 
alkoxycarbonyl-lower alkoxy, aminocarbonyl-lower alkoxy, N-lower alkylaminocarbonyl-lower 
alkoxy, N,N-di-lower alkylaminocarbonyl-lower alkoxy, amino, lower alkylamino, di-lower 
alkylamino, lower alkanoylamino, piperidinyl, piperazinyl, morpholinyl, pyrrolidinyl, 
imidazolyl, triazolyl, pyridyl, pyrimidinyl, pyrrolyl, mercapto, lower alkyt-(thio, sulfinyl or 
sulfonyl), (hydroxy, lower alkoxy or lower alkanoyloxy)-lower alkyHthio, sulfinyl orsulfonyl), 
(amino, lower alkylamino, di-lower alkylamino or lower alkanoylamino)-lower alkyl-(thio, 
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sulfinyl or sulfonyl), (hydroxy, lower alkoxy or lower alkanoyloxy)-lower alkoxy-lower alkyl- 
(thlo, sulfinyl or sulfonyl), (amino, lower alkylamino, dl-lower alkylamino or lower 
alkanoylaminoHower alkoxy-lower alkyl-(thio, sulfinyl or sulfonyl), (hydroxy, lower alkoxy or 
lower alkanoyloxy)-lower alkylamino-lower alkyl-(thio, sulfinyl or sulfonyl), (amino, lower 
alkylamino, di-lower alkylamino or lower alkanoylamino)-tower alkylamino-lower alkyl-(thio, 
sulfinyl or sulfonyl), carboxy-lower alkylthio, lower alkoxycarbonyl-lower alkylthio, 
aminocarbonyl-lower alkylthio, N-lower alkylaminocarbonyl-lower alkylthio. N,N-dHower 
alkylaminocarbonyl-loweralkyfthio. halogen, carboxyl, lower alkoxycarbonyl, aminocarbonyl, 
N-lower alkylaminocarbonyl, N-l(hydroxy, lower alkoxy or lower alkanoyloxy)-lower alkyl]- 
aminocarbonyl. N-[(amino. lower alkylamino, di-lower alkylamino or lower alkanoylamino)- 
loweralkyll-aminocarbonyl. N-[(piperidinyl. piperazinyl, morpholinyl or pyrrolidinyl)-lower 
alkyl]-aminocarbonyl, N-[(imidazolyl, triazolyl, pyridyl, pyrimidinyl or pyrrolyl)-lower alkyl]- 
aminocarbonyl; N-(hydroxysulfonyl-lower alkyl)-aminocarbonyl, N.N-di-lower 
alkylaminocarbonyl, cyano. amidino, formamidino and guanidino; 

R 2 is hydrogen, lower alkyl or halogen; and 

R 3 is phenyl which is unsubstituted or substituted by one, two or three substituents from the 
group consisting of lower alkyl. hydroxy-lower alkyl, phenyl, hydroxyl. lower alkoxy. phenyl- 
lower alkoxy, C-C^lkylenedioxy. cyano and halogen; 

or pharmaceutically acceptable salts thereof. 

The invention particularly relates to the use of compounds of the formula I in which R, is 
phenyl. 4-methylphenyl, 4-methoxyphenyl, 4-chlorophenyl, 4-bromophenyl or 4-iodophenyl. 
R 2 is hydrogen and R 3 is phenyl, 4-methoxyphenyl or 4-chlorophenyl. or pharmaceutically 
acceptable salts thereof. 

The compounds of the formula I can be prepared in a manner known per se. for example, 
by 



(a) subjecting a compound of the formula II 
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00 

R. 



to a ring-closure reaction with synthesis of the pyrimidine ring, or 
(b) subjecting a compound of the formula III 



CN NH 2 
CH 



(III) 



Rf 

R, 



to a ring-closure reaction with synthesis of the pyrimidine ring, or 
(c) reacting a compound of the formula IV 




(IV) 



if desired after preliminary activation, with an aminating reagent; 

and, if desired, converting a compound of the formula I into another compound of the 
formula I, and/or, if desired, converting a resulting salt into the free compound or into 
another salt, and/or, if desired, converting a resulting free compound of the formula I having 
salt-forming properties into a salt. 
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ln the following more detailed description of the processes, the symbols R,-R 3 are each as 
defined under formula I, if not stated otherwise. 

Process (aV . The reaction of process (a) corresponds to the cyclization, which is known per 
se, of 2-amino-3-cyanopyrroles to 4-aminopyrrolo[2,3-d]pyrimidines (see, for example, 
H. Pichler et al., Liebigs Ann. Chem. 1986. 1485-1505). Possible cyclization reagents are, 
for example, (1 ) formamide or (2) 1 . trialkyl orthoformate/2. ammonia. The cyclization of the 
compounds of the formula II with formamide is preferably carried out at elevated 
temperature, e.g. 160°C, and advantageously with addition of a little DMF and formic acid. 
The reaction of the compounds of the formula II with trialkyl orthoformates to give the 
corresponding alkoxyformimidates which are formed as intermediates is nomially carried out 
at less highly elevated temperatures, e.g. 80-120°C. As a rule, the cyclization of the latter 
with NH 3 is then again carried out at higher temperatures, e.g. at 130'C in an autoclave. 

The compounds of the formula II are preferably prepared using one of the known pyrrole 
syntheses. They are obtained, for example, by reaction of a compound of the formula Ila 




with malononitrile, preferably in the presence of a base. e.g. sodium ethoxide/ethanol. 

The compounds of the f oimula Ila, for their part, can be prepared, for example, by reaction 
of a compound R 3 -C(=0)-CH(-R 2 )-Hal [Hal = halogen], i.e. for example phenacyl bromide or 
chloride, with a compound H 2 N-R„ e.g. aniline, preferably in the presence of a base. e.g. 
sodium carbonate/ethanol or triethylamine/toluene. 

Process (b) : The ring closure to the corresponding 4-amino-pyrrolo[2.3-d]pyrimidine is 
carried out. for example, in the presence of suitable bases, e.g. sodium ethoride/ethanol. 
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preferably at elevated temperature, e.g. 80°C [see, for example, E.C. Taylor et al M J. Amer. 
Chem. Soc. 87 (1965) 1995-2003]. 

The amidine compounds of the formula III can be prepared, for example, from the 
corresponding amino compounds of the formula II according to known amidine syntheses 
for example by reaction first with triethyl orthoformate, preferably at elevated temperature, 
and then with ammonia, preferably at room temperature. 

Process (c) : Various methods are known for the conversion of 4-hydroxypyrrolo[2 f 3-dl- 
pyrimidines into 4-aminopyrrolo[2 t 3-d]pyrimidines. The compounds of the formula IV can 
thus be intermediately converted, e.g. by reaction with a halogenating agent, e.g. PCI S or 
POCI 3 , into 4-halo derivatives, which are then reacted further with ammonia. Another 
method consists in derivatizing the compounds of the formula IV first with a sulfonyl halide, 
e.g. tosyl, mesyl or trifluoromethylsulfonyl chloride, and then reacting with ammonia. 

The compounds of the formula IV can be prepared, for example, from the corresponding 
compounds of the formula II by ring closure, e.g. with formic acid, preferably at elevated 
temperature, e.g. 160°C. A further method for the preparation of compounds of the 
formula IV consists in first cyclizing a compound of the formula Ha with malonic add 
mononitrile monoalkyl ester to give the corresponding alkyl pyrrole-3-carboxylate of the 
formula IVa 



(Alk = alkyl, e.g. ethyl). This is further cyclized, e.g. by reaction with formamide at 160°C, to 
give the 4-hydroxypyrrolo[2,3-d]pyrimidine of the formula IV. 




COO-Alk 



(IVa) 



Compounds of the formula I can be converted into other compounds of the formula I. 
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Substituents in the aryl radical Ri can thus be converted, for example in a manner known 
per se, into one another. 

Halo-lower alkyl, e.g. chloromethyl, for example, can be reacted according to a nucleophilic 
substitution reaction, e.g. with substituted or unsubstituted lower alkanols, lower 
alkanethiols or lower alkylamines. substituted or unsubstituted lower alkoxy-lower alkyl, 
lower alkylthio-lower alkyl or lower alkylamino-lower alkyl being obtained. 

Hydroxyl can be reacted, for example, with substituted or unsubstituted halo-lower alkanes. 
substituted or unsubstituted lower alkoxy being obtained. Hydroxyl can also be reacted, for 
example, first with a dihalo-lower alkane. e.g. l-bromo-2-chloroethane, omega-halo-lower 
alkoxy being obtained; this can be reacted in an analogous manner as described above 
with substituted or unsubstituted lower alkanols, lower alkanethiols or lower alkylamines 
according to a nucleophilic substitution reaction, substituted or unsubstituted lower alkoxy- 
lower alkoxy, lower alkylthio-lower alkoxy or lower alkylamino-lower alkoxy being obtained. 

In an analogous manner to hydroxyl, mercapto can also be alkylated as described in the 
previous paragraph. 

Lower alkylthio groups can be converted into either lower alkylsulfinyl or lower alkylsulfonyl 
groups by oxidation in a controlled manner. 

Amino groups and hydroxyl groups can be acylated in a known manner, lower 
alkanoylamino and lower alkanoyloxy groups, for example, being obtained. 

Carboxylic acid radicals can be converted into carboxylic acid derivatives, for example lower 
alkoxycarbonyl, aminocarbonyl, N-lower alkylaminocarbonyl, N,N-di-lower 
alkylaminocarbonyl, cyano or amidino, according to known derivatization methods, for 
example esterification or amide formation. Conversely, carboxylic acid derivatives can also 
be converted into free carboxylic acids, e.g. by hydrolysis. 
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Compounds of the formula I in which R 2 is hydrogen can be converted into compounds of 
the formula I in which R 2 is halogen by reaction with a halogenating agent, e.g. an 
N-halosuccinimide. 

If any intermediates contain interfering reactive groups, e.g. carboxyl, hydroxyl, mercapto or 
amino groups, these can be temporarily protected by readily removable protective groups. 
The choice of suitable protective groups, their introduction and removal are known perse 
and are described, for example, in J.F.W. McOmie, Protective Groups in Organic Chemistry, 
Plenum Press, London, New York 1973. 

Salts of compounds I can be prepared in a manner known perse. Acid addition salts of 
compounds I are thus obtained, for example, by treating with a suitable acid or a suitable 
ion-exchange reagent and salts with bases are obtained by treating with a suitable base or 
a suitable ion-exchange reagent. Salts of compounds of the formula I can be converted into 
the free compounds I in a customary manner, acid addition salts can be converted, for 
example, by treating with a suitable basic-agent or a suitable ion-exchange reagent and 
salts with bases can be converted, for example, by treating with a suitable acid or a suitable 
ion-exchange reagent. 

Salts of compounds I can be converted in a manner known per se Into other salts of 
compounds I, acid addition salts, for example, can be converted into other acid addition 
salts, e.g. by treating a salt of an inorganic acid, such as a hydrochloride, with a suitable 
metal salt, such as a sodium, barium or silver salt, of an acid, e.g. with silver acetate, in a 
suitable solvent in which an inorganic salt formed, e.g. silver chloride, is insoluble and thus 
separates out from the reaction mixture. 

Depending on the procedure and reaction conditions, the compounds I having salt-forming 
properties can be obtained in free form or in the form of salts. 

As a result of the dose relationship between the compound I In free form and in the form of 
its salts, hereinbefore and hereinafter the free compound I or its salts are to be understood 
analogously and expediently where appropriate as also meaning the corresponding salts or 
the free compound I. 
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The compounds I including their salts of salt-forming compounds can also be obtained in 
the form of their hydrates and/or include other solvents, for example solvents which may be 
used for the crystallization of compounds existing in solid form. 

The compounds I and their salts, can exist, depending on the choice of the starting 
substances and procedures, in the form of one of the possible isomers or as a mixture 
thereof. In this case, pure diastereomers. for example, are obtainable as pure isomers. 
Correspondingly, diastereomer mixtures, for example, can exist as isomer mixtures. Isomer 
mixtures of compounds I in free form or in salt form according to the process or obtainable 
in other ways can be separated into the components in a customary manner, e.g. in a 
known manner by fractional crystallization, distillation and/or chromatography on the basis 
of the physicochemical differences of the constituents. The more active isomer is 
advantageously isolated. 

The invention also relates to those embodiments of the process according to which the 
starting material used is a compound obtainable in any stage of the process as an 
intermediate and the missing steps are carried out or a starting substance is used in the 
form of a derivative or salt or, in particular, formed under the reaction conditions. 

In the process of the present invention, those starting substances and intermediates, in 
each case in free form or in salt form, are preferably used which lead to the compounds I or 
their salts described as particularly useful at the outset. Novel starting substances and 
intermediates, in each case in free form or in salt form, for the preparation of the 
compounds I or their salts, their use and processes for their preparation likewise form a 
subject of the invention, the variable R being as defined for the compounds I. 

The invention likewise relates to the use of the compounds I and their pharmaceutically 
acceptable salts for the treatment of allergic conditions and disorders, preferably in the form 
of pharmaceutically acceptable preparations, in particular in a method for the therapeutic 
treatment of the animal or human body, and to such a treatment method. 

The invention likewise relates to pharmaceutical compositions which contain a compound I 
pharmaceutically acceptable salt thereof as active ingredient, and to processes for their 



or a 
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preparation. These pharmaceutical compositions are, for example, those for enteral, such 
as, in particular, oral, and also rectal, administration, those for parenteral administration 
and those for local administration to warm-blooded mammals, in particular to humans, the 
pharmacological active ingredient being contained on its own or together with customary 
pharmaceutical exclpients. The pharmaceutical compositions contain (in percentages by 
weight), for example, from about 0.001 % to 100 %, preferably from about 0.1 % to about 
50 %, of the active ingredient. 

Pharmaceutical compositions for enteral or parenteral administration are, for example, 
those in unit dose forms, such as sugar coated tablets, tablets, capsules or suppositories, 
and also ampoules. These are prepared in a manner known per se, e.g. by means of 
conventional mixing, granulating, sugar coating, dissolving or lyophilizing processes. 
Pharmaceutical compositions for oral administration can thus be obtained by combining the 
active ingredient with solid carriers, if desired granulating a mixture obtained and processing 
the mixture or granules, if desired or necessary, after addition of suitable exciplents, to give 
tablets or sugar coated tablet cores. 

Suitable carriers are, in particular, fillers, such as sugars, e.g. lactose, sucrose, mannitol or 
sorbitol, cellulose preparations and/or calcium phosphates, e.g. tricalcium phosphate or 
calcium hydrogen phosphate, and also binders, such as starch pastes, using, for example, 
maize, wheat, rice or potato starch, gelatin, tragacanth, methylcellulose and/or 
polyvinylpyrrolidone, and, if desired, disintegrants, such as the abovementioned starches, 
and also carboxymethyl starch, crosslinked polyvinylpyrrolidone, agar or alglnic acid or a 
salt thereof, such as sodium alginate. Excipients are primarily flow regulators and lubricants, 
e.g. salicylic acid, talc, stearic acid or salts thereof, such as magnesium or calcium stearate, 
and/or polyethylene glycol. Sugar coated tablet cores are provided with suitable, if desired 
enteric, coatings, using, inter alia, concentrated sugar solutions which, if desired, contain 
gum arabic, talc, polyvinylpyrrolidone, polyethylene glycol and/or titanium dioxide, coating 
solutions in suitable organic solvents or solvent mixtures or, for the preparation of enteric 
coatings, solutions of suitable cellulose preparations, such as acetylcellulose phthalate or 
hydroxypropylmethylcellulose phthalate. Colorants or pigments, e.g. for the identification or 
for the characterization of various doses of active ingredients, can be added to the tablets 
or sugar coated tablet coatings. 
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Other orally administerable pharmaceutical preparations are hard gelatin capsules and soft, 
sealed capsules made of gelatin and a softener, such as glycerol or sorbitol. The hard 
capsules can contain the active compound in the form of granules, e.g. in a mixture with 
fillers, such as lactose, binders, such as starches, and/or lubricants, such as talc or 
magnesium stearate. and, if desired, stabilizers. In soft capsules, the active ingredient is 
preferably dissolved or suspended in suitable liquids, such as fatty oils, liquid paraffin or 
liquid polyethylene glycols, it likewise being possible to add stabilizers. 

Suitable rectally administerable pharmaceutical compositions are. for example, 
suppositories which consist of a combination of the active ingredient with a suppository 
base. Suitable suppository bases are, for example, natural or synthetic triglycerides, 
paraffin hydrocarbons, polyethylene glycols or higher alkanols. Furthermore, gelatin rectal 
capsules can also be used which contain a combination of the active compound with a base 
substance. Possible base substances are, for example, liquid triglycerides, polyethylene 
glycols or paraffin hydrocarbons. 

For parenteral administration, aqueous solutions of an active ingredient in water-soluble 
form, e.g. of a water-soluble salt, are primarily suitable, and also suspensions of the active 
ingredient, such as appropriate oily injection suspensions, suitable lipophilic solvents or 
vehicles, such as fatty oils, e.g. sesame oil. or synthetic fatty acid esters, e.g. ethyl oleate or 
triglycerides, being used, or aqueous injection suspensions which contain viscosity- 
increasing substances, e.g. sodium carboxymethylcellulose, sorbitol and/or dextran, and, if 
desired, also stabilizers. 

Pharmaceutical compositions for local administration are, for example, lotions, creams and 
ointments for the topical treatment of the skin, i.e. liquid or semi-solid oil-in-water or water- 
in-oil emulsions, fatty ointments which are water-free, pastes, i.e. creams and ointments 
containing secretion-absorbing powder constituents, gels which are aqueous, low in water 
or water-free and consist of swellable. gel-forming materials, foams, i.e. liquid oil-in-water 
emulsions present in aerosol form, which are administered from pressure containers, and 
tinctures containing an aqueous-ethanolic base, which in each case can contain other 
customary pharmaceutical excipients. such as preservatives. The pharmaceutical 
compositions for local administration are prepared in a manner known per se by mixing the 
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active ingredient with the pharmaceutical excipients, e.g. by dissolving or suspending the 
active ingredient in the base or In a part thereof, if necessary. For the preparation of 
emulsions in which the active ingredient is dissolved in one of the liquid phases, as a rule 
the active ingredient is dissolved in this before emulsification; for the preparation of 
suspensions in which the active-ingredient is suspended in the emulsion, the active 
ingredient is mixed with a part of the base after emulsification and the rest of the 
formulation is then added. 

The dose of the active ingredient can depend on various factors, such as efficacy and 
duration of efficacy of the active ingredient, severity of the disease to be treated or its 
symptoms, administration procedure, warm-blooded animal species, sex, age, weight 
and/or individual condition of the warm-blooded animal. In the normal case, for a warm- 
blooded animal of about 75 kg in weight one, e.g. oral, daily dose of about 1 mg to about 
1000 mg, in particular from about 5 to about 200 mg, is to be estimated. This can be 
administered, for example, as a single dose or in several sub-doses, e.g. those from 10 to 
100 mg. 

The following examples illustrate the invention described above. 
Temperatures are given in degrees Celsius; ether = diethyl ether, EA = ethyl acetate; 
THF = tetrahydrofuran; DMF = N.N-dimethylformamide; hexane means an isomer mixture of 
various hexanes (Fluka), RE = rotary evaporator; RT = room temperature; HV = high 
vacuum; h = hour(s). 

Reference example 1 ; 5.7-DiDhenvl-4-aminoovrrolor2.3-d1pyrimidine 

20 g of 1 ,4-diphenyl-2-amino-3-cyanopyrrole are heated under reflux for 2.5 h in 400 ml of 
ethyl orthoformate and 2 ml of acetic anhydride. The mixture is then concentrated in an RE 
and the residue is crystallized from ether/petroleum ether. 1,4-Diphenyl-2-(N-ethoxy- 
formimidato)-3-cyanopyrrole having a melting point of 90-92°C Is obtained. 

18 g of 1 ,4-diphenyl-2-(N-ethoxyformimidato)-3-cyanopyrrole are dissolved in 150 ml of 
warm ethanol and the solution is treated at RT with 250 ml of ammonia in ethanol (8 %) and 
allowed to stand overnight. The solid formed is filtered and dried, 1 ,4-diphenyl- 
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2-(N-formamidino)-3-cyanopyrrole having a melting point of 195'C being obtained. The 
mother liquor is concentrated to two-thirds, cooled to 0*C and filtered, further 1 ,4-diphenyl- 
2-(N-formamidino)-3-cyanopyrrole having a melting point of 195°C being obtained. 

500 ml of ammonia in 8 % ethanol and 14 g of 1 ,4-diphenyl-2-(N-formamidino)-3-cyano- 
pyrrole are heated at 1 30°C for 4 h in an autoclave. After cooling to RT, the precipitated 
product is filtered off. The mother liquor is concentrated to two-thirds and cooled to O'C and 
filtered, further product being obtained. The product is dissolved hot in ethanol/chloroform, 
and the solution is treated with active carbon and filtered. The chloroform is slowly stripped 
off in an RE, pure 5,7-diphenyl-4-aminopyrrolo[2,3-d]pyrimidine crystallizing out. After 
filtration and drying under HV, 5,7-diphenyl-4-aminopyrrolo[2,3-d]pyrimidine having a 
melting point of 200-201°C is obtained. 'H-NMR (CDCfe): delta (ppm) = 5.4 (br. s. 2H), 7.3- 
7.6 (m, 9H), 7.8 (d, 2H), 8.35 (s, 1H). 

(a) i^-niphPnyl^-aminn-a-n/anoDyrrole : 3 g of sodium are dissolved in 300 ml of ethanol 
and subsequently first 7.6 g of malononitrile and then 20 g of 2'- 
(phenylamino)acetophenone are added at RT and the mixture is heated at 80°C for 1.25 h. 
The mixture is then treated hot with water until it becomes cloudy and cooled, the product 
crystallizing out. After filtration and drying under HV, 1,4-diphenyl-2-amino-3-cyanopyrrole 
having a melting point of 135°C is obtained. 

(b ) o'- P h 0 n Yla m.nn a n e to D henone : 40 g of phenacyl bromide and 20 ml of aniline are stirred 
at 70°C for 3 h in 500 ml of ethanol in the presence of 80 g of powdered Na 2 CO a . The 
mixture is cooled, treated with water and filtered. The crystals are dissolved in methylene 
chloride, then washed with water, dried over MgS0 4 and concentrated to two-thirds. After 
addition of petroleum ether the product crystallizes out and, after filtration and drying under 
' HV, 2'-(phenylamino)acetophenone having a melting point of 95°C is obtained. 

^r^teo .«; | 7 .niphflnvl-6-me thYi-A-amino-ovrTolor2,3-dlPvrim8dine 

0.8 g of i,4-diphenyl-5-methyl-2-amino-3-cyanopyrrole is heated at 190°C for 2.5 h undera 
nitrogen atmosphere in 1 ml of formamide. After cooling to RT, the mixture is dissolved In a 
little methylene chloride and chromatographed on silica gel (methylene chloride/methanol 
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20:1). After crystallization from ether, SJ^liphenyl-e-methyM-aminopyrrolo^^-dlpyrimidine 
having a melting point of 170-172°C is obtained. 1 H-NMR (CDCI 3 ): delta (ppm) = 2.2 (s, 3H) t 
5.1 (br. s, 2H), 7.3-7.6 (m, 10H), 8.3 (s, 1H). 

(a) 1,4-DiDhen vl-5-methvl-2>amino-3-cvanoDvrrole : 0.5 g of sodium is dissolved in 100 ml of 
ethanol and subsequently first 1.6 g of malononitrile and then 5 g of 2 -(phenylamino)- 
propiophenone are added at RT and the mixture is boiled under reflux for 20 h. The mixture 
is then cooled and concentrated in an RE. The residue is partitioned between water and 
methylene chloride and the aqueous phase is extracted once more with methylene chloride. 
The combined organic phases are dried over MgS0 4 and concentrated. The product is 
dissolved in ether, filtered and crystallized by addition of petroleum ether. After filtration and 
drying under HV, l^-diphenyl-S-methyl^-amino-S-cyanopyrrole having a melting point of 
150°Cis obtained. 

(b) 2'"Phenvlaminopropiophenone : 15 ml of 2'-bromopropiophenone and 9.5 ml of aniline 
are stirred at 55°C for 20 h in 200 ml of toluene in the presence of 14 ml of triethylamine. 
The mixture is cooled, treated with water and extracted. The organic phase is dried over 
MgS0 4 and concentrated. The product is dissolved in petroleum ether, filtered and 
crystallized by cooling to 0°C. After filtration and drying under HV ( 2'- 
(phenylamino)propiophenone having a melting point of 97-99°C is obtained. 

Example 3 : 5-(2-Chlorophenvn-7*phenvl-4-aminopvrrolor2.3-dlPvrimidine 

4 g of 4-(2-chlorophenyl)-1-phenyl-2-amino-3-cyanopyrrole are heated at 190°C with a 
spatula tipf ul of dimethylaminopyridine for 3.5 h under a nitrogen atmosphere in 50 ml of 
formamide. After cooling to RT, the mixture is treated with water and extracted 3 times with 
ethyl acetate. The organic phases are washed with water, dried over MgS0 4 and 
concentrated. After chromatography on silica gel (methylene chloride/methanol 14:1) and 
crystallization from ethyl acetate/ether, 5-(2-chlorophenyl)-7-phenyl-4-amino-pyrrolo- 
[2,3-d]pyrimidine having a melting point of 175-176°C is obtained. 1 H-NMR (CDCI 3 ): delta 
(ppm) = 4.9 (br. s, 2H), 7.3 (s, 1H), 7.35-7.45 (m, 3H), 7.45-7.6 (m, 4H), 7.75 (d, 2H), 8.4 (s, 
1H). 
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(aj 4-(2-ChlorophenviM-Dhenyl-2-amino-3-c vanoDvrrole: 4.0 g of potassium tertiary 
butoxide are dissolved in 80 ml of ethanol and subsequently first 3.0 g of malononitrile and 
then 9 g of 2'-phenylamino-2-chloroacetophenone are added at RT and the mixture is 
stirred at 65°C for 2 h. The mixture is then cooled and concentrated in an RE. The residue 
is partitioned between water and methylene chloride and the aqueous phase is extracted 
once more with methylene chloride. The combined organic phases are dried over MgS0 4 
and concentrated. The product is chromatographed on silica gel using methylene chloride 
and the product-containing fractions are concentrated, 4-(2-chlorophenyl)-1-phenyl-2- 
amino-3-cyanopyrrole being obtained as a reddish, viscous oil which is directly further 
processed. 

(b) 2 , -Phenvlamino-2-chloroacetophenone : 8 g of 2'-bromo-2-chloroacetophenone and 2.6 g 
of aniline are stirred at 60°C for 2.5 h in 1 00 ml of ethanol in the presence of 8 g of 
powdered NaaCOa. The mixture is then cooled and concentrated in an RE. The residue is 
partitioned between water and methylene chloride and the aqueous phase is extracted once 
more with methylene chloride. The combined organic phases are dried over MgSO« and 
concentrated. The oily product is employed in the next stage without further purification. 

( C ) p-.Bromo-2-chinmacetophenone : 15.2 g of copper(ll) bromide (CuBr z ) are initially 
introduced in 45 ml of EA and heated to 60°C with stirring. 5.0 g of 2-chloroacetophenone in 
45 ml of chloroform are then added dropwise during the course of 0.5 h and the mixture is 
boiled under reflux for 2.5 h. After cooling to RT, the suspension is filtered and the mother 
liquor is concentrated in an RE. The oily product is employed in the next stage without 
further purification. 

Example 4 : s-(3.ChloroDhRnyn-7-Dhenv l-4-aminoDvrrolof2.3-dlpyrimidine 

1 g of 4-(3-chlorophenyl)-1-phenyl-2-amino-3-cyanopyrrole Is heated at 180°C with a 
spatula tipful of dimethylaminopyridine for 14 h in 10 ml of formamide under a nitrogen 
atmosphere. After cooling to RT, the mixture is treated with water and the crystals obtained 
are filtered off, washed with water and dried. After chromatography on silica gel (methylene 
chloride/methanol 15:1), the product-containing fractions are concentrated, slurried in ether 
and filtered. 5-(3-Chlorophenyl)-7-phenyl-4-aminopyrrolo[2.3-d)pyrimidine having a melting 
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point of 173-175°C is obtained. 'H-NMR (d r DMSO): delta (ppm) = 6.3 (br. s, 2H), 7.3-7.55 
(m, 6H), 7.65(s, 1 H), 7.8 (s, 1 H), 7.85 (d, 2H), 8.2 (s, 1 H). 

( a ) 4-f3-Chlorophenvl>-1-Dhe nvl-2-amino-3-cvanoDvrrole : 0.24 g of sodium is dissolved in 
40 ml of ethanol and subsequently first 0.76 g of malononKrile and then 2.37 g of 2'-phenyl- 
amino-3-chloroacetophenone are added at RT and the mixture is stirred at 50°C for 1 .5 h. 
The mixture is then cooled and concentrated in an RE. The residue is partitioned between 
water and methylene chloride and the aqueous phase is extracted twice with methylene 
chloride. The combined organic phases are dried over Na2S0 4 and concentrated. The 
residue is slurried with ether/petroleum ether and the crystals are filtered off, 4-(3-chloro- 
phenyl)-1-phenyl-2-amino-3-cyanopyrrole being obtained. Further product is analogously 
obtained again from the mother liquor. 

(b) 2'-Phenvlamino-3-chloroac etoPhenone : 3.5 g of 2 , -bromo-3-chloroacetophenone and 

1 .53 g of aniline are stirred at 50*C for 1 .5 h in 40 ml of ethanol in the presence of 3.5 g of 
powdered NaaCOa. The mixture is then cooled and concentrated in an RE. The residue is 
partitioned between water and methylene chloride and the aqueous phase is extracted 
twice with methylene chloride. The residue is slurried with ether/petroleum ether and the 
crystals are filtered off, 2*-phenylamino-3-chloroacetophenone being obtained. 

(°) 2'-Bromo-3-chtoroacetophenone: Analogously to Example 3, starting from 3-chloro- 
acetophenone, after boiling under reflux for 4 h, the oily product 2'-bromo-3-chloro- 
acetophenone is obtained, which is employed without further purification in the next stage. 

Example 5: 5-f3-Methoxv phenvl>-7-Phenvl-4-aminopvrrolof2.3-dlPvrimlf1lnft 

1.27 g of 4-(3-methoxyphenyl)-1-phenyl-2-amino-3-cyanopyrrole are heated at 180°C with a 
spatula tipful of dimethylaminopyridine for 7 h in 14 ml of formamide under a nitrogen 
atmosphere. After cooling to RT, the mixture is treated with water and the crystals obtained 
are filtered off, washed with water and dried. After chromatography on silica gel (ethyl 
acetate/hexane 4:1), the product-containing fractions are concentrated, slurried in ether and 
filtered. 5-(3-Methoxyphenyl)-7-phenyM-aminopyrrolo[2,3-d]pyrimldine having a melting 
point of 159-160°C is obtained. 'H-NMR (de-DMSO): delta (ppm) = 3.8 (s, 3H), 6.3 (br. s, 
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2H), 6.9 (br. d, 1H), 7.1 (m, 2H). 7.3-7.45 (m, 2H), 7;55(t, 2H), 7.75 (s, 1H), 7.9 (d, 2H), 8.2 
(S.1H). 

(a) A.ra.MethQxvDhftnx/ivl-Dhenvl- 9-amlno-3-cvanoDvrrole: 0.12 g of sodium is dissolved in 
20 ml of ethanol and subsequently first 0.32 g of malononitrile and then 1.06 g of 
2'-phenylamino-3-methoxyacetophenone are added at RT and the mixture is stirred at 50°C 
for 2.5 h. The mixture is then cooled and concentrated in an RE. The residue is partitioned 
between water and EA and the aqueous phase is extracted twice with EA. The combined 
organic phases are dried over NaaSO* and concentrated. The oily product 4-(3-methoxy- 
phenyl)-1-phenyl-2-amino-3-cyanopyrrole is employed in the next stage without further 
purification. 

(b ) p-.Phenvlamino-3-methoxvacetoohenone : 2 g of 3-methoxyphenacyl bromide and 0.89 g 
of aniline are stirred at 50°C for 1 .5 h in 20 ml of ethanol in the presence of 2.0 g of 
powdered NazCOa. The mixture is then cooled and concentrated in an RE. The residue Is 
partitioned between water and methylene chloride and the aqueous phase is extracted 
twice with methylene chloride. The combined organic phases are dried over NazSCU and 
concentrated. The residue is slurried with ether/petroleum ether and the crystals are filtered 
off, 2 , -phenylamino-3-methoxyacetophenone being obtained. Further product is analogously 
obtained again from the mother liquor. 

Example 6: R-fit-FluoroDhenvlV7-DhenvM -amino-Dvrrolof2.3-dlPVrimidine 

4.78 g of 4-(4-fluorophenyl)-1-phenyl-2-amino-3-cyanopyrrole are heated at 180°C with a 
spatula tipful of dimethylaminopyridine for 3.5 h in 50 ml of formamide under a nitrogen 
atmosphere. After cooling to RT, the mixture is treated with water and extracted 3 times with 
EA. The organic phases are washed with water, dried over NaaSO* and concentrated. The 
residue is slurried with EA/ether and the crystals are filtered off. The crystals are suspended 
in hot ethanol and filtered off after cooling to RT. 5-(4-Fluorophenyl)-7-phenyl-4- 
aminopyrrolo[2,3-d]pyrimidine having a melting point of 202-203°C is obtained. 'H-NMR 
(de-DMSO): delta (ppm) = 6.3 (br. s, 2H), 7.3-7.4 (m, 3H), 7.5-7.65 (m, 4H), 7.75 (s, 1H). 
7.85 (d, 2H), 8.2 (s, 1H). 
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(") 4-(4-Fluorophenv»-1-Dhe nyl-2-amino-3-cvanoDvrrole : 0.57 g of sodium is dissolved in 
80 ml of ethanol and subsequently first 1.79 g of malononitrile and then 5.17 g of 2-phenyl- 
amino-4-fluoroacetophenone are added at RT and the mixture is stirred at 50°C for 2.5 h. 
The mixture is then cooled and concentrated in an RE. The residue is partitioned between 
water and methylene chloride and the aqueous phase is extracted twice with methylene 
chloride. The combined organic phases are dried over NajSO* and concentrated. The 
residue is slurried with ether/petroleum ether and the crystals are filtered off, 4-(4-fluoro- 
phenyl)-1-phenyl-2-amino-3-cyanopyrrole being obtained. Further product is analogously 
obtained again from the mother liquor. 

(b) 2 , -(PhenvlarninoM-fluoro acetoDhenone : 5 g of 4-fluorophenacyl chloride and 3 g of 
aniline are stirred at 50°C for 1.75 h in 50 ml of ethanol in the presence of 6.7 g of 
powdered Na 2 C0 3 and 0.87 g of Nal. The mixture is then cooled and concentrated in an 
RE. The residue is partitioned between water and methylene chloride and the aqueous 
phase is extracted twice with methylene chloride. The combined organic phases are dried 
over Na2S0 4 and concentrated. The residue is slurried with ether and the crystals are 
filtered, 2'-phenyIamino-4-fluoroacetophenone being obtained. Further product is 
analogously obtained again from the mother liquor after addition of petroleum ether. 

Example 7: 5~r2-Methvl Dhenvn-7-Dhenvl-4-aminoDvrrolor2.3-dloy rimidinP 

7.1 g of 4-(2-methylphenyl)-1-phenyl-2-amino-3-cyanopyrrole are heated at 160°C for 8 h in 
a mixture of 60 ml of formamide, 30 ml of formic acid and 14 ml of dimethytformamide. After 
cooling to RT, formic acid and DMF are stripped off in an RE and the residue is treated with 
water, adjusted to neutrality and extracted 3 times with methylene chloride. The organic 
phases are washed with water, dried over NaaSO* and concentrated. After chromatography 
on silica gel (EA/hexane 4:1), the product-containing fractions are concentrated, slurried in 
ether and filtered. 5-(2-Methylphenyl)-7-phenyl-4-aminopyrrolo[2,3-dJpyrimidlne having a 
melting point of 181-182°C is obtained. 'H-NMR (da-DMSO): delta (ppm) = 2.25 (s, 3H), 6.8 
(br. s. 2H), 7.3-7.4 (m, 5H), 7.55 (m, 2H), 7.65 (s, 1H), 7.9 (d, 2H), 8.2 (s, 1H). 

( a ) 4-(2-Methylphenvl)-1-phe nvl-2-amino-3-cvanoDvrrole : 0.83 g of sodium is dissolved in 
80 ml of ethanol and subsequently first 2.61 g of malononitrile and then 7.4 g of 
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2'-phenylamino-2-methylacetophenone are added at RT and the mixture is stirred at 50°C 
for 4 h. The mixture is then cooled and concentrated in an RE. The residue is partitioned 
between water and methylene chloride and the aqueous phase is extracted twice with 
methylene chloride. The combined organic phases are dried over NajSO* and 
concentrated. The oily product 4-(2-methylphenyl)-1 -phenyl-2-amino-3-cyanopyrrole is 
employed in the next stage without further purification. 

(b ) 9'.Phenvlamino-9-m e thx/iacetoDhenone : 8.0 g of 2-methylphenacyl bromide and 3.3 ml 
of aniline are stirred at 50°C for 3 h in 80 ml of ethanol In the presence of 7.67 g of 
powdered NaaCCfe. The mixture is then cooled and concentrated in an RE. The residue is 
partitioned between water and methylene chloride and the aqueous phase is extracted 
twice with methylene chloride. The combined organic phases are dried over NaaSC^ and 
concentrated. The oily product 2 , -phenylamino-2-methylacetophenone is employed In the 
next step without further purification. 

( C ) 3 l -Bromo-2-me th Y iacetoohenone : Analogously to Example 3, starting from 
2-methylacetophenone the oily product 2'-bromo-2-methylacetophenone is obtained, which 
is employed In the next stage without further purification. [35.0 g of copperfjl) bromide 
(CuBr 2 ) are initially introduced in 90 ml of EA and the mixture is heated to 60°C with stirring. 
10.0 g of 2-methylacetophenone in 90 ml of chloroform are then added dropwise during the 
course of 0.75 h and the mixture is boiled under reflux for 1 .5 h. After cooling to RT, the 
suspension is filtered and the mother liquor concentrated in an RE. The oily product is 
employed in the next stage without further purification]. 

Example 8 : s, 7-Bisf4-fluomphenvn-4-am inoDvrrolof2.3-dlPVrimidine 

3.6 g of 1 ,4-bis(4-f luorophenyl)-2-amino-3-cyanopynole and 0.6 ml of acetic anhydride are 
boiled under reflux for 2.5 h in 50 ml of triethyl orthof ormate. After cooling to RT, the mixture 
is treated with hexane and cooled to 0°C, and the crystals are filtered off and washed with 
hexane. i,4-Bis(4-fluorophenyl)-2-(N-ethoxyformimidato)-3-cyanopyrrole Is obtained. 



150 ml of ammonia in ethanol (about 8 %) and 3.65 g of 1 ,4-bis(4-fluorophenyl)- 
2-(N-ethoxyformimidato)-3-cyanopyrrole are heated at 130'C for 5 h in an autoclave. After 
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cooling to RT, the mixture is concentrated to 3/4 and the residue is treated with ether. The 
precipitated product is filtered off and washed with ether. After filtration and drying under 
HV, 5,7-bis(4-fluorophenyl)-4-aminopyrrolo[2,3^f]pyrimidine having a melting point of 
253-254°C is obtained. 'H-NMR (d«-DMSO): delta (ppm) = 'H-NMR: 6.3 (br. s, 2H), 7.3-7.4 
(m, 4H), 7.5-7.65 (m, 2H), 7.7 (s, 1H), 7.9 (m, 2H), 8.2 (s, 1H). 

(*) 1.4-Bisf4-fluoroDhenvn-2-amino-3-cvanorjvrrole: 0.56 g of sodium is dissolved in 90 ml 
of ethanol and subsequently first 1 .75 g of malononitrile and then 5.48 g of 2'-<4-fluoro- 
phenylaminoM-fluoroacetophenone are added at RT and the mixture is stirred at 50°C for 
1 .5 h. The mixture is then cooled and concentrated in an RE. The residue is partitioned 
between water and methylene chloride and the aqueous phase is extracted twice with 
methylene chloride. The combined organic phases are dried over NasS0 4 and 
concentrated. The residue is slurried with ether/petroleum ether and the crystals are filtered 
off, 1 l 4-bis(4-fluorophenyl)-2-amino-3Hyanopyrrole being obtained. Further product is 
analogously obtained again from the mother liquor. 

(°) 2'-(4-FluorophenvlaminoM-fluoroacetoDhenonft: 5 g of 4-fluorophenacyl chloride and 
3.54 g of 4-fluoroaniline are stirred at 50°C for 1 .5 h In 50 ml of ethanol In the presence of 
6.7 g of powdered Na 2 C0 3 and 0.87 g of Nal. The mixture is then cooled and concentrated 
in an RE. The residue is partitioned between water and methylene chloride and the 
aqueous phase is extracted twice with methylene chloride. The combined organic phases 
are dried over Na^Ot and concentrated. The residue Is slurried with ether/petroleum ether 
and the crystals are filtered off, 2'-(4-fluorophenylamino)-4-fluoroacetophenone being 
obtained. Further product is again obtained from the mother liquor after addition of 
petroleum ether. 

Example 9: 5-Phenvl-7-f3-ethoxvDhenvn-4-aminopvrrolof2.3-dlpvrimidine 

4.75 g of 4-phenyl-1-(3-ethoxyphenyl)-2-amino-3-cyanopyrrole and 0.8 ml of acetic 
anhydride are boiled under reflux for 1 .5 h in 60 ml of Methyl orthoformate. After cooling to 
RT, the mixture is concentrated in an RE. After chromatography of the oil on silica gel 
(methylene chloride/hexane 3:2), the product-containing fractions are concentrated. 
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4-Phenyl-1-(3-ethoxyphenyl)-2-(N-ethoxyformimidato)-3-cyanopyrrole is obtained in 
crystalline form. 

160 ml of ammonia in ethanol (about 8 %) and 4.28 g of 4-phenyl-1-(3-ethoxyphenyl)- 
2-(N-ethoxyformimidato)-3-cyanopyrrole are heated at 130°C for 6.5 h in an autoclave. After 
cooling to RT, the mixture is concentrated. After chromatography of the oil on silica gel 
(methylene chloride/methanol 95:5), the product-containing fractions are concentrated. The 
residue is slurried with ether and the crystals are filtered off. After filtration and drying under 
HV, 5.phenyl-7-(3-ethoxyphenyl)-4-aminopyrrolo[2,3-d]pyrimidine having a melting point of 
138-139°C is obtained. 'H-NMR (d 6 -DMSO): delta (ppm) = 1.35 (t, 3H), 4.1 (q, 2H), 6.2 (br. 
s, 2H), 6.9 (br. d, 1H), 7.35-7.6 (m, 9H), 7.75 (s, 1H), 8.2 (s, 1H). 

(a) 4-Phenvl-1-f3-ethoxvphenvh-2-amino-3-cvanoDvrrole : 0.4 g of sodium is dissolved in 
70 ml of ethanol and subsequently first 1 .24 g of malononitrile and then 4.0 g of 
2'-(3-ethoxyphenylamino)acetophenone are added at RT and the mixture is stirred at 50°C 
for 2 h. The mixture is then cooled and concentrated in an RE. The residue is partitioned 
between water and methylene chloride and the aqueous phase is extracted twice with 
methylene chloride. The combined organic phases are dried over Na2S0 4 and 
concentrated, 4-phenyl-1-(3-ethoxyphenyl)-2-amino-3-cyanopyrrole being obtained. The oily 
product is employed in the next stage without further purification. 

(b) 2'-(3-Ethoxvpherwlaminotacetophenone : 5 g of phenacyl bromide and 3.78 g of 
m-phenetidine are stirred at 50°C for 2.5 h in 50 ml of ethanol in the presence of 5.85 g of 
powdered Na2C0 3 . The mixture is then cooled and concentrated in an RE. The residue is 
partitioned between water, and methylene chloride and the aqueous phase is extracted 
twice with methylene chloride. The combined organic phases are dried over Na^SCMnd 
concentrated. The residue is slurried with ether and the crystals are filtered off, 2*-(3-ethoxy- 
phenylamino)acetophenone being obtained. Further product is again obtained from the 
mother liquor after addition of petroleum ether. 

Example 1 0 : 5-f3.5-Dimethoxvphenvn-7-ohenvl-4»a mino-Dvrrolof2.3-cnpvrimidine 

1.81 g of 4-(3,5-dimethoxypheny1-1-phenyl-2-amino-3-cyanopyrrole and 0.3 ml of acetic 
anhydride are boiled under reflux for 2 h in 25 ml of triethyl orthoformate. After cooling to 
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RT, the mixture is concentrated in an RE. 4-(3 I 5-dimethoxyphenyl)-l.phenyl-2-(N-ethoxy- 
forniimidato)-3-cyanopyrrole is obtained as a brownish oil. 

120 ml of ammonia in ethanol (about 8 %) and 4.28 g of 4-(3,5-dimethoxyphenyl)-l-phenyl- 
2-(N-ethoxyformimidato)-3-cyanopyrrole are heated at 130°C for 3.5 h in an autoclave. After 
cooling to RT, the mixture is concentrated. The residue is treated with ether and the 
precipitated product is filtered off. The crystals are dissolved in hot ethanol/methylene 
chloride, and the solution is treated with active carbon, filtered and concentrated to 2/3 in an 
RE. After cooling to 0°C, the crystals formed are filtered off. After drying under HV, 
S-^S-dimethoxypheryl)^ nav|ng a me|tjn g ^ Qf 

21 1-212<>C is obtained. 'H-NMR (d 6 -DMSO): delta (ppm) = 3.8 (s, 6H), 6.3 (br. s, 2H), 6.5 
(br. s, 1 H), 6.7 (br. s, 2H), 7.35 (m, 1 H). 7.55 (m, 2H), 7.75 (s, 1 H), 7.9 (d, 2H), 8.2 (s, 1 H). 

(a) 4-(3,5»Dimethoxvphenvi)-1-phenvl-2-aminn . 3KvanoDvrmte - n n g n t «^ tm ir 
dissolved in 25 ml of ethanol and subsequently first 0.45 g of malononitrile and then 1 .54 g 
of 2'-phenylamino-3,5^imethoxyacetophenone are added at RT and the mixture is stirred at 
50°C for 1 .5 h. The mixture is then cooled and concentrated in an RE. The residue is 
partitioned between water and methylene chloride and the aqueous phase is extracted 
twice with methylene chloride. The combined organic phases are dried over N a2 S0 4 and 
concentrated. The oily product 4-(3,5Kjimethoxyphenyl).l.phenyl-2-amino-3-cyanopyrrole is 
employed in the next stage without further purification. 

(b) 2 , -(Phenylamino)-3,5-dimethoxvacetoDhen Q nfl r 8.0 g of 2'-bromo-3,5-dimethoxy- 
acetophenone and 1 .54 mi of aniline are stirred at 50°C for 1 .5 h in 40 ml of ethanol in the 
presence of 3.59 g of powdered Na 8 C0 3 . The mixture is then cooled and concentrated in an 
RE. The residue is partitioned between water and methylene chloride and the aqueous 
phase is extracted twice with methylene chloride. The combined organic phases are dried 
over Na£0 4 and concentrated. The residue is taken up in a little ether and allowed to stand 
at 0°C for three days. The crystals are filtered off, washed with ether and dried under HV. 
2'-Phenylamino-3,5-dimethoxyacetophenone is obtained. 

(°) 2 , -Bromo-3.5-dimethoxvacetophRnnnp- Similarly to Example 3. starting from 
3,5-dimethoxyacetophenone the oily product 2'-bromo-3,5-dimethoxyacetophenone is 
obtained, which is employed in the next stage without further purification. 
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Example 1 1 : fi-Phenvl-7-f3-ben7vloxvDhenvn-4-aminopvrrolor2,3 -dlpYrimidine 

13.76 g of 4-phenyl-1-(3-benzyloxyphenyl)-2-amino-3-cyanopyrrole and 2.3 ml of acetic 
anhydride are boiled under reflux for 1 .5 h in 170 ml of triethyl orthoformate. After cooling to 
RT, the mixture is concentrated in an RE. After chromatography of the oil on silica gel 
(methylene chloride/hexane 3:2), the product-containing fractions are concentrated. 
4-Phenyl-1-(3-benzyloxyphenyl)-2-(N-ethoxyformimidato)-3-cyanopyrrole is obtained in 

crystalline form. 

350 ml of ammonia in ethanol (about 8 %) and 4.28 g of 4-phenyl-1-(3-ethoxyphenyl)- 
2-(N-ethoxyformimidato)-3-cyanopyrrole are heated at 130«C for 5 h in an autoclave. After 
cooling to RT, the mixture is concentrated. After chromatography of the oil on silica gel 
(methylene chloride/methanol 95:5), the product-containing fractions are concentrated. The 
residue is slurried with ether and the aystals are filtered off. After filtration and drying under 
HV, 5-phenyl-7-(3-ethoxyphenylH-aminopyrrolo[2,3-d]pyrimidine having a melting point of 
141 I -142°C is obtained. 4-Phenyl-1-(3-ethoxyphenyl)-2-(N-formamidino)-3-cyanopyrrole Is 
obtained as a by-product, which can likewise be cyclized to 5-phenyl-7-(3-ethoxyphenyl)- 
4-aminopyrrolo[2,3-d]pyrimidine at 160'C analogously to Example 7 In formamide, formic 
acid and DMF. 'H-NMR (de-DMSO): delta (ppm) = 5.2 (s, 2H). 6.2 (br. s, 2H), 7.0 (br. d, 1H), 
7.3-7.65 (m, 13H), 7.75 (s, 1H), 8.2 (s, 1H). 

(a) A-Phenvl-l-O-benTvinwDhenvn-P -antinn-a^/anopyrTOle: 0.95 g of sodium is dissolved 
in 200 ml of ethanol and subsequently first 2.98 g of malononitrile and then 1 1 .96 g of 
2'-(3-benzyloxyphenylamino)acetophenone are added at RT and the mixture is stirred at 
50°C for 2 h. The mixture is then cooled and concentrated in an RE. The residue Is 
partitioned between water and methylene chloride and the aqueous phase is extracted 
twice with methylene chloride. The combined organic phases are dried over Na^ and 
concentrated. 4-phenyl-1-(3-benzyloxyphenyl)-2-amino-3-cyanopyrrole being obtained. The 
oily product is employed In the next stage without further purification. 
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(°) 2'-f3-BenzvtoxvDhenvlam lno)acetoDhenone : 1 0 g of phenacyl bromide and 1 1 g of 
3-benzyloxyaniline are stirred at 60°C for 2 h in 100 ml of ethanol in the presence of 1 1 .7 g 
of powdered NaaCO* The mixture is then cooled and concentrated In an RE. The residue is 
partitioned between water and methylene chloride and the aqueous phase is extracted 
twice with methylene chloride. The combined organic phases are dried over Na2S0 4 and 
concentrated. The residue is slurried with ether and the crystals are filtered off, 
2'-(3-benzyloxyphenylamino)acetophenone being obtained. 

Example 12: 5-Phenvl-7 -r3-hvdroxvDhenvlM-aminoDvrrolof2.3-dlPvrlmidine 

2.61 g of 5-phenyl-7-(3-benzyloxyphenyl)-4-aminopyrrolo[2,3-d]pyrimidine (Ex. 11) and 
1 .0 g of palladium on carbon 10 % are stirred at 40°C for 30 h in 100 ml of THF until the 
amount of hydrogen theoretically required has been consumed. After cooling to RT, the 
mixture is filtered and the filtrate is concentrated In an RE. The residue is slurried with ether 
and the crystals are filtered off. Recrystalllzation from methylene chloride/ethanol and from 
chloroform does not give a pure product. After chromatography on silica gel (methylene 
chloride/methanol containing NH 3 (4 N) 92:8), the product-containing fractions are 
concentrated. The residue is dissolved in hot chloroform, the solution is cooled to 0°C and 
the crystals are filtered off. After filtration and drying under HV, pure 5-phenyl-7-(3-hydroxy« 
phenyl)-4-aminopyrrolo[2,3-d]pyrimidine having a melting point of 227-228°C is obtained. 
'H-NMR (de-DMSO): delta (ppm) = 6.2 (br. s, 2H), 6.8 (br. d, 1H), 7.2-7.4 (m, 4H), 7.5-7.6 
(m, 4H), 7.7 (s, 1H), 8.2 (s, 1H), 9.8 (s, 1H). 
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crystals are filtered off. 5-(3,4-Methylenedioxyphenyl)-7-(3-ethoxyphenyl)-4-aminopyrrolo- 
[2.3-d]pyrimidine having a melting point of 153-155°C is obtained. 'H-NMR (d«-DMSO): delta 
(ppm) = 1 .35 (t, 3H), 4.1 (q, 2H), 6.1 (s, 2H), 6.25 (br. s. 2H), 6.9 br. d, 1 H), 7.0 (m, 2H), 7.1 
(s, 1H). 7.4-7.5 (m, 3H). 7.7 (s, 1H), 8.2 (s. 1H). 

^\ A.(a i A-MethvlenedioxvohenvlV1-t3-eth owDhenvl^-2-arnino-3-cvanopvrrole: 
0.19 g of sodium is dissolved in 40 ml of ethanol and subsequently first 0.6 g of 
malononitrile and then 2.28 g of 2'-(3-ethoxyphenylamino)-3,4-methylenedioxyaceto- 
phenone are added at RT and the mixture is stirred at 50°C for 6 h. The mixture is then 
cooled and concentrated in an RE. The residue is partitioned between water and methylene 
chloride and the aqueous phase is extracted twice with methylene chloride. The combined 
organic phases are dried over Na2S0 4 and concentrated. The residue is slurried with ether 
and the crystals are filtered off. 4-(3.4-methylenedioxyphenyl)-1-(3-ethoxyphenyl)-2-amino- 

3- cyanopyrrole being obtained. The oily mother liquor also contains mainly 

4- (3,4-methylenedioxyphenyl)-1-(3-ethoxyphenyl)-2-amino-3-cyanopyrrole and can also be 

employed in the next stage. 

(b) 2 , -(3-EthoxvphenvlaminoV3.4-methvlene dioxvacetoDhenone: 2.4 g of 2'-bromo- 
3,4-methylenedioxyacetophenone and 1 .49 g of m-phenetidine are stirred at 50°C for 5 h in 
30 ml of ethanol in the presence of 2.3 g of powdered NaaCO* The mixture is then cooled 
and concentrated in an RE. The residue is partitioned between water and methylene 
chloride and the aqueous phase is extracted twice with methylene chloride. The combined 
organic phases are dried over Na2S0 4 and concentrated. The residue is slurried with 
ether/petroleum ether and the crystals are filtered off, 2'-(3-ethoxyphenylamino)- 
3,4-methylenedioxyacetophenone being obtained. 

( C ) 2'-Bromo-3.4-methvlenedioxvacetophenone : In an analogous manner to that described 
in Example 3, starting from 3,4-methylenedioxyacetophenone 2 , -bromo-3,4-methylenedioxy- 
acetophenone is obtained in crystalline form; this is employed in the next stage without 
further purification. 

Example 14 : Ethvl 3-f5-phenvl-4-amino pYrTQlof2.3-dlPVrimidin-7-vl)benzoate 
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0.5 g of ethyl 3-(4-phenyl-2-amino-3-cyanopyrrol-1-yl)benzoate Is heated at 190°C for 6 h in 
1 ml of formamide under a nitrogen atmosphere. After cooling to RT the mixture Is treated 
with water and the crystals are filtered off. The mixture is dissolved in a little methylene 
chloride, dried and concentrated. After chromatography on silica gel (methylene 
chloride/acetone 5:1), the product-containing fractions are concentrated. Ethyl 3-(5-phenyl- 
4-aminopyn-olol2,3-d]pyrimidin-7-yl)ben2oate having a melting point of 176-177°C is 
obtained. 'H-NMR (d 6 -DMSO): delta (ppm) = 1.4 (t, 3H), 4.4 (q, 2H), 5.2 (br. s, 2H), 7.3 (s, 
1H), 7.4-7.65 (m, 6H), (CDCb) 8.05 (m, 2H), 8.3 (d, 1H), 8.4 (s, 1H). 

( a ) Ethyl 3-(4-phenvl-2-amin o-3-cvanoDvrrol-1 -yhbenzoate : 0.6 g of piperidine, 0.55 g of 
malononitrile and a catalytic amount of dimethylaminopyridine are boiled under reflux for 
15 h in 50 ml of ethanol together with 2 g of 2 , -(3-ethoxycarbonylphenylamino)- 
acetophenone. The mixture is then cooled and concentrated in an RE. After 
chromatography on silica gel (methylene chloride), the product-containing fractions are 
concentrated. The product is dissolved in ether and crystallized by addition of petroleum 
ether. After filtration, ethyl 3-(4-phenyl-2-amino-3-cyanopyrrol-1-yl)benzoate having a 
melting point of 1 29-1 30°C is obtained. 

(b) 2'-(3-EthoxvcarbonvlohenvlaminotecetoDhenone: 4 g of phenacyl bromide and 5.2 g of 
ethyl 3-aminobenzoate methanesuffonate are treated with 5.7 ml of triethylamine at RT wtth 
stirring in 50 ml of toluene and stirred at RT for 2 h. The mixture is treated with water and 
washed twice. The organic phase is dried over MgS0 4 and the product Is crystallized by 
addition of petroleum ether and by cooling to 0°C. After filtration and drying under HV 
2'-(3-ethoxycarbonylphenylamino)acetophenone having a melting point of 116-118°C Is 
obtained. 

Example 15: 3-f5-Phenvl-4-aminoDvrTolor2.3-dlPvrimidin-7-vnbenzoicacid 

0.8 g of sodium 3-(4-phenyl-2-amino-3-cyanopyrrol-1-yl)benzoate is heated at 200'C for 6 h 
in 1 ml of formamide under a nitrogen atmosphere. After cooling to RT, the mixture is 
treated with water and acidified with glacial acetic acid. The crystals are filtered off and the 
product is recrystallized from hot glacial acetic acid. After filtration and drying under HV, 
pure 3-(5-phenyl-4-amino-pynrolo[2,3-d]pyrimidin-7-yf)benzoic acid having a melting point of 
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> 300°C is obtained. 1 H-NMR (ds-DMSO): delta (ppm) = 6.2 (br. s, 2H), 7.4 (m, 1H), 7.45-7.6 
(m, 4H), 7.65 (t, 1H), 7.8 (s, 1H). 7.9 (d, 1H), 8.1 (d, 1H), 8.25 (s, 1H), 8.5 (s, 1H). 

(a) Sodium 3-(4-Dhenvl-2-amino-3-cvanopviTol -l-yhbenzoate : 0.2 g of sodium is dissolved 
in 30 ml of ethanol and subsequently first 0.55 g of malononitrile and then 2.0 g of 
2'-(3-ethoxycaitoonylphenylamino)acetophenone (see Ex. 14) are added at RT and the 
mixture is boiled under reflux for 2 h. The mixture is then cooled and the crystals are filtered 
off, sodium 3-(4-phenyl-2-amino-3-cyanopyrrol-1-yl)benzoate having a melting point of 

> 300°C being obtained. 

Example 1 6 : N-f2-(1 -Piperazinvnethvn-3-(5-Dhenvl-4-aminopvrrolof2.3-dlPvrimidin-7-vl)- 
benzamide hydrochloride 

1.5 g of 3-(5-phenyl-4-aminopyrrolo[2,3-d]pyrimldin-7-yl)-benzoic acid (Example 15) are 
dissolved in 40 ml of warm DMF and the solution is cooled to 0°C. The mixture is treated 
with 0.82 g of carbonyldiimidazole and stirred at 0°C for 2 h. 0.6 g of 1 -(2-aminoethyl)- 
piperazine is then added dropwise and the mixture is allowed to warm to RT and is stirred 
for 2 h. The mixture is then concentrated in an RE. The residue Is treated with water and 
methylene chloride and an oil which is insoluble in both phases is filtered off. This oil is 
dissolved in dilute hydrochloric acid (0.1 N), and the aqueous phase is washed with 
methylene chloride, rendered basic with 1 N NaOH and extracted with methylene chloride. 
The organic phase is dried over MgS0 4 and concentrated. The residue is taken up in a little 
ethanol and adjusted to about pH 3 using ethanolic HCI. The crystals formed are filtered off 
and dried under HV at 100°C. The hydrochloride of N-[2-(1-piperazinyl)ethyQ-3-(5-phenyl-4- 
aminopyrrolo[2,3-d]pyrimidin-7-yl)-benzamide having a melting point of about 220°C is 
obtained. 

Example 1 7 : N-(2-HvdroxvethvlV3-f5-phenvl-4-aminopvrrolor2.3-dlPvrimidin-7-vnbenzamide 

1.0 g of 3-(5-phenyl-4-aminopyrrolo[2,3-d]pyrimidin-7-yl)benzoic acid (Example 15) is 
dissolved in 25 ml of warm DMF and the solution is cooled to 0°C. The mixture is treated 
with 0.54 g of carbonyldiimidazole and stirred at RT for 2 h. 0.19 g of ethanolamine is then 
added dropwise and the mixture is allowed to warm to RT and is stirred for 3 h. The mixture 
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•s then concentrated in an RE. The residue is dissolved in methylene chloride and the 
solution is aystai.ized overnight at O'C. After filtration, the residue is dissolved in methylene 
chlonde and chromatographed on silica gel (methylene chloride/methanol 151) The 
product-containing fractions are concentrated and the residue is taken up in a little 
methylene chlonde and aystallized overnight at 0*0. The crystals formed are filtered off 
and dried under HV. 

benzamide having a melting point of 194-198*0 is obtained. 

in analogy to the above examples, the following compounds are also prepared from the 
respective substituted or unsubstituted haloacetophenones, in particular 
bromoacetophenone. and the appropriate unsubstituted or substituted anilines: 

Example 18: 5-Pheny.-7-(3-hydroxymethylphenyl)-4-amlnopyrro^ 
m.p. 163-1 68°C 



Example 19: 5-Phenyl-7-(3-chlorophenyl)-4-aminopyrrofo[2,3-d]pyrimidine, 



m.p. 188-189°C 



Reference Example 20: SK^MemoxyphenyO-y-phenyM-aminopy ^2.3^^^ 
m.p. 187-188°C 

Example 21 : 5-<3,4-Dimethoxyphenyl)-7^ 
m.p. 207-209°C 

Example 22: 5-Phenyl-7.(3,4-me^ 
m.p. 170-172*0 

Example 23: 5-Pheny|.7-(3,5-dimethoxyrphenylM-aminopyrrolo[2 1 3-d]pyrimidine 
m.p. 147-149*0 

Example 24: 5-Phenyl-7-(2-hyd^^ 
m.p. 174-175*0 
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Example25: 5-(3-Methoxyphenyl)-7-(3-hydroxymethylphenyl)-4-aminopyrrolo[2,3-d]- 
pyrimidine, m.p. 151-152°C 

Example 26: 5-(3-Methoxyphenyl)-7-(3,4-methylenedioxyphenyl)-4-aminopyrrolo[2,3-d]- 
pyrimidin, m.p. 188-190°C 

Example 27: 5-Phenyl-7-[4-(2-hydroxyethyl)-phenyl]-4-aminopyrrDlo[2,3-d]-pyrimidine, 
m.p. 169-1 71 °C 

Example 28: 5-(3,4-Dimethoxyphenyl)-7-(3.hydroxymethylphenyl)-4-aminopyrTDlo- 
[2,3-d]pyrimldine, m.p. 225°C 

Example 29: 5-(4-Benzyloxyphenyl)-7-phenyl-4-aminopyrrolo[2,3-d]pyrimidine. 
m.p. 180-1 81 °C 

Starting from the compound of Example 29, 5-(4-benzyloxyphenyl)-7-phenyl-4-arnino- 
pyrrolo[2,3-d]pyrimldine, the following compound can be obtained by catalytic 
hydrogenation analogously to Ex. 12: 

Example 30: 5-(4-Hydroxyphenyl)-7-phenyl-4-aminopyrrolo[2,3-d]pyrimidine, 
m.p. 270-272°C 

Starting from the compound of Example 1 . 5,7-diphenyl-4-aminopyrrolo[2.3-d]pyrimidine, 
the following compounds are obtained in a known manner by halogenation, e.g. using the 
corresponding N-halosuccinimide: 

Example 31: sj-Diphenyl-e-chloro^-aminopyrrolop.S-dlpyrimidine, m.p. 168°C 

Example 32: 5,7-Diphenyl-6-bromo-4-aminopyrTolo[2,3-d]pyrimidine, m.p. 167-169°C 

Starting from the compound of Example 18, 5-phenyl-7-(3-hydroxymethylphenyl)- 
4-aminopyrrolo[2,3-dlpyrimidine. the following compound is obtained in a known manner by 
treatment with chloroenamine (= l-chloro-N,N,2-trimethylpropenylamine. see, for example, 
L. Ghosez. Adv. Org. Chem. Vol. 9. Part 1, p. 421): 
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Example 33: 5-Phenyl-7-(3-chloromethylphenyl)-4-aminopyrrolo[2,3-d]pyrimidine, 
m.p. 150°C 

Starting from the compound of Example 33, the following compounds are obtained, for 
example, by heating with an appropriate amine with or without solvent or by reaction with an 
amine which has been deprotonated by sodium hydride or another strong base in an inert 
solvent: 

Example 34: 5-Phenyl-7-[3-(1 -imidazolylmethyl)-phenyl]-4-aminopyrrolo[2 t 3-dlpyrimidine, 
m.p. 127-129°C 

Example 35: 5-Phenyl-7-[3-(2-hydroxyethyl)aminomethylphenyl]-4-aminopyrrolo- 
[2,3-d]pyrimidine hydrochloride, m.p. 265°C 

Analogously to Example 17, starting from 3-(5-Phenyl-4-aminopyrrolo[2,3-d]pyrimidin-7-yl)- 
benzoic acid (see Example 15) and the appropriate amine the following compounds are 
obtained: 

Example 36: N-(3-Hydroxypropyl)-3-(5-phenyl-4-aminopyrrolo[2,3-d]pyrimidin-7-yl)- 
benzamide, m.p. 202-204°C 

Example 37: r^(2-(4Mmidazolyl)ethyl)-3-(5-pherryl-4-amino-pyrrolo[2,3-dJpyrimidin-7-yl)- 
benzamide, m.p. 198-200°C 

In analogy to the above examples, the following compounds can also be prepared using the 
operations described or using other, conventional chemical operations: 

Example 38: 5-(4-Hydroxyphenyl)-7-f3-(2-hydroxyethyl)aminomethylphenylH-amino- 
pyrrolo[2,3-d]pyrimidine, m.p. 165° (decomposition) 

Example 39: 5-(3-Methoxyphenyl)-7-[3-(2-hydroxyethyl)aminomethylphenyl]-4-amino- 
pyrrolo[2,3-d]pyrimidine or a salt thereof, e.g. the hydrochloride 
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Example 40: 5-Phenyl-7-t3-(3-hydroxypropyl)aminomethylphenyl]-4-aminopyrrolo- 
[2,3-d]pyrimidine or a salt thereof, e.g. the hydrochloride 

Example 41 : 5-Phenyl-7-[3-(4-hydroxybutyl)arninomethylphenyl]-4-aminopyrrolo- 
[2,3-d]pyrimidine or a salt thereof, e.g. the hydrochloride 

Example 42: 5.phenyl-7-[3-(2-amlnoethyl)aminomethylphenyl]-4-aminopyrrolo- 
[2,3-d]pyrimidine or a salt thereof, e.g. the hydrochloride 

Example 43: 5-Phenyl-7-[3-(3-aminopropyl)aminomethylphenyl]-4-aminopyrrolo[2,3-d]- 
pyrimidine or a salt thereof, e.g. the hydrochloride 

Example 44: 5-Phenyl-7-[3-(1-piperazinylmethyl)phenyl]-4-amlnopyrrolo[2,3-d]pyrimidine or 
a salt thereof, e.g. the hydrochloride 

Example 45: 5-Phenyl-7-[3-(2-(1 -piperazinyl)ethyl)aminomethylphenyfl-4-aminopyrrolo- 
[2,3-dlpyrimidine or a salt thereof, e.g. the hydrochloride 

Example 46: 5-Phenyl-7-[3-(2^4-piperidiny0ethyl)aminometJiylphenylH-aminopyTO^ 
[2,3-d]pyrimidine or a salt thereof, e.g. the hydrochloride 

Example 47: 5-Phenyl-7-l3-(2-(4-imidazolyl)ethyl)aminomethylphenylJ-4-aminopyrrolo- 
[2,3-d]pyrimidine or a salt thereof, e.g. the hydrochloride 

Example 48: 5.phenyl-7-[3-(2-pyridylmethyl)amlnomethylphenyl]-4-amlnopyrrolol2,3-d]- 
pyrimidine or a salt thereof, e.g. the hydrochloride, m.p. of the hydrochloride: 220°C 

Example 49: 5-Phenyl-7-(4-hydroxymethylphenyl)-4-amlnopyrrolol2,3-d]pyrimidine, 
m.p. 207-209°C 



Example 50: 5-Phenyl-7-(4-chloromethylphenyl)-4-aminopyrroloI2,3-d]pyrimidlne 
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Example 51 : 5-Phenyl-7-[4-(2-hydroxyethyl)aminomethylph 
[2,3-d]pyrimidine, m.p. 120-122°C, or a salt thereof, e.g. the hydrochloride 

Example 52: 5-Phenyl-7-[4-(3-hydroxypropyl)aminomethy^ 
[2,3-d]pyrimidine or a salt thereof, e.g. the hydrochloride 

Example 53: 5-Phenyl-7-[4-(2-amfnoethyl)amlnomethylphenyl]-4-aminopyrrolo[2,3-d]- 
pyrimidine or a salt thereof, e.g. the hydrochloride 

Example 54: 5-Phenyl-7-[4-(3-aminopropyl)aminomethylphenyl]^-aminopyrrolo[2 l 3-d]- 
pyrimidine or a salt thereof, e.g. the hydrochloride 

Example 55: 5-Phenyl-7-[4-(2-(1 -pipera2inyl)ethyl)aminomethylphenyl]-4-aminopyrrolo- 
[2 t 3-d]pyrimidine or a salt thereof, e.g. the hydrochloride 

Example 56: 5-Phenyl-7-[4-(2-(4-imidazol^ 
[2 ( 3-d]pyrimidine or a salt thereof, e.g. the hydrochloride 

Example 57: 5-Phenyl-7-[3-(2-hydroxyethylthiomethyO^ 
pyrimidine 

Example 58: 5-Phenyl-7-[4-(2-hydroxyemylthiomethyl)phenyl]^-amino-pyTOlo[2 ( 3<ll- 
pyrimidine 

Example 59: 5-Phenyl-7-[3-(2-hydroxyethylsulfinylmethyl)phenylJ-4-aminopyrrolo[2,3-d]- 
pyrimidine 

Example 60: 5-Phenyt-7-[4-(2-hydroxyethylsulfinyl^^ 
pyrimidine 

Example 61 : 5-Phenyl-7-[3-(2-hydroxyethylsulfonylmethyl)phenyl]-4-aminopyrrolo[2 f 3-dl- 
pyrimidine 



„ MO PCT/EP95/03536 
WO 96/10028 

-44- 



Example62:5-Phenyl-7-[4-(2-hydro><yethylsulfonylinethyl)pheny1H-aminopyrrolo[2,3-d]- 
pyrimidine 

Example 63: 5-Phenyl-7-(2-chloromethylphenyl)-4-aminopynoloI2,3-d]pyrimidine 

Example 64: 5-Phenyl-7-[2-(2-hydroxyethyl)aminomethylpheny!]-4-aminopyrrolo[2,3-d]- 
pyrimidine, m.p. 170°C. or a salt thereof, e.g. the hydrochloride 

Example 65: 5-Phenyl-7-[2-(3-hydroxypropyl)aminomethylphenyl]-4-amino-pyrrolo[2,3-d]- 
pyrimidine or a salt thereof, e.g. the hydrochloride 

Example 66: 5-Phenyl-7-[2-(3-aminopropyl)aminomethylphenyl]-4-aminopyrrolo[2,3-d]- 
pyrimidine or a salt thereof, e.g. the hydrochloride 

Example 67: 5-Phenyl-7-[2-(2-hydroxyethylthiomethyl)phenyl]-4-aminopyrrolo[2,3-d]- 
pyrimidine 

Example 68: 5-Phenyl-7-[3-cyanophenylH-aminopyrrolo[2,3-d]pyrimidine 
Example 69: 5-Phenyl-7-[3-(1-imidazolyl)phenyl]-4-aminopyrrolo[2,3-d]pyrimidine 
Example 70: 5-Phenyl-7H4-cyanophenyl]-4-aminopyrrolo[2 t 3-d]pyrimidine 
Example 71: 5-Phenyl-7-[4-ethoxyphenyl]-4-aminopyrrolo[2,3-d]pyrimidine 
Example 72: 5-Phenyl-7-[4-benzyloxyphenyn-4-aminopyrrolo[2,3-d]pyrimidine 
Example 73: 5-Phenyl-7-[4-hydroxyphenyl]-4-aminopyrrolo[2,3-d]pyrimidine 
Example 74: 5-Phenyl-7-l2-hydroxyphenylH-aminopyrrolo[2,3-d]pyrimidine 
Example 75: 5 -Phenyl-7-[4-(2-hydroxyethoxy)phenylH-aminopyrrolo[2.3-d]pyrimidine 
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Example76: 5-Phenyl-7-[3-(2-hydroxyethoxy)phenyl]^-aminopyrrolo[2,3-d]pyrimidine, 
m.p. 119-126°C 

Example 77: 5-Phenyl-7-[2-(2-hydroxyethoxy)phenyH-aminopyrrDlo[2,3-d]-pyrimidine 

Example 78: 5-(4-Hydroxyphenyl)-7-[4-(2-hydroxyethoxy)phenylH-amino-pyrrolo[2,3-dh 
pyrimidine, m.p. 221-222°C 

Example 79: 5-(4-HydroxyphenyO-7-[3K2-hydroxyemoxy)phenyl]-4-amino-pyrTDlo[2,3-d]. 
pyrimidine (amorphous foam). The compound is prepared analogously to Examples 1, 29, 
30 and 155. The starting material used is 3-(2-hydroxyethoxy)aniline. This is prepared by 
reaction of 3-fluoronitrobenzene with the monosodium salt of ethylene glycol and 
subsequent reduction of the nitro group to the amino group. 

Example 80: 5-(3-Methoxyphenyl)-7-[4-(2-hydroxyethoxy)phenyl]-4-aminopyrrolo[2.3-d]- 
pyrimidine 

Example 81 : 5-(3-Methoxyphenyl)-7-[3-(2-hydroxyethoxy)phenyl]-4-aminopyrrolo[2,3-d]- 
pyrimidine, m.p. 163-165°C 

Example 82: 5-(4-Methoxyphenyl)-7-[3-(2-hydroxyethoxy)phenylH-aminopyrTolo[2.3-d]- 
pyrimidine 

Example 83: 5-(4-Fluorophenyl)-7-[3-(2-hydroxyetho)cy)phenyH-aminopyrTolo[2,3^]. 
pyrimidine 

Example 84: 5-(3-Chlorophenyl)-7-[3-(2-hydroxyethoxy)phenyl]-4-aminopyrroloI2,3-d]- 
pyrimidine 

Example 85: 5-Phenyl-7-[3-(3-hydroxypropoxy)phenyrj-4-aminopyrrolo[2,3-d]pyrimidine 

Example 86: 5-(4-Hydroxyphenyl).7.{3-(3-hydroxypropoxy)phenylM-aminc>-pyrrolo[2,3-dJ- 
pyrimidine 
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Example 87: 5-(3-Methoxyphenyl)-7-[3^^ 
pyrimidine 

Example 88: 5 -Phenyl-7-[4-(3-hydroxyprop^^ 

Example 89: 5-(4-Hydroxyphenyl)-7-[4-(3^^ 
pyrimidine 

Example 90: 5-(3-Methoxyphenyl)-7-[4-(3-hydroxypropoxy)phenylH-am^ 
pyrimidine 

Example 91 : 5 -Phenyl-7-[2-(3-hydroxyp^^ 

Example 92: 5-Phenyl-7-l4-(2-aminoethoxy)phenyll-4-aminopyrrolo[2 > 3 djpyrimidine 
Example 93: 5-Phenyl-7-[3-(2-aminoethoxy)phenyl]-4-aminopyrrolo[2,3 d]pyrimidine 
Example 94: 5-Phenyl-7-[2-(2-aminoethoxy)phenyll-4-aminopyrrolo[2,3 d]pyrimidine 

Example 95: 5-(4.Hydroxyphenyl)-7-[4^^ 
pyrimidine 

Example 96: 5 -(4.Hydroxyphenyl)-7-[3-^^ 
pyrimidine 

Example 97: 5 -(3-Methoxyphen^ 
pyrimidine 

Example 98: 5-(3-Methoxyphenyl)-7-[3-(2-aminoethoxy)phen^ 
pyrimidine 

Example 99: 5.(4.Methoxyphenyl)-7-[3-(2-aminoethoxy)phenyl]-4-aminopyrrolol2.3-dh 

pyrimidine 
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Example 1 00: 5-Phenyl-7-[3-(3-aminopropoxy)phenylH-aminopyrrolo[2,3-d]pyrimidine 

Example 101 : 5-(4-Hydroxyphenyl)-7-[3-(3-aminopropoxy)phenyl]-4-aminopyrrolo[2,3-d]- 
pyrimidine 

Example 1 02: 5-(3-Methoxyphenyl)-7-l3-(3-aminopropoxy)phenyl]-4-aminopyrrolo[2,3-d]- 
pyrimidine 

Example 1 03: 5-Phenyl-7-[4-(3-aminopropoxy)phenylJ-4-amlnopyrrolo[2,3-d]pyrimldine 

Example 1 04: 5-(4-Hydroxyphenyl)-7-[4-(3-amlnopropoxy)phenyll-4-aminopyrrDlo[2,3-d]- 
pyrimidine 

Example 1 05: 5-(3-Methoxyphenyl)-7-[4-(3-aminoprDpoxy)phenyl]-4-aminopyrrolo[2,3^]- 
pyrimidine 

Example 1 06: 5-Phenyl-7-[2-(3-aminopfopoxy)phenyl]-4-aminopynrolo[2,3-dJpyrimidine 

Example 107: 5-Phenyl-7-[3-(2-(1 -piperazinyl)ethoxy)phenyl]-4-aminopym)lo[2,3-d]- 
pyrimidine or a salt thereof, e.g. the hydrochloride 

Example 1 08: 5-Phenyl-7-p3-(2-(1 -lmldazolyl)ethoxy)phenyl]-4-aminopyrrolo[2,3-d]- 
pyrlmldine, m.p. 166-168°C, or a salt thereof, e.g. the hydrochloride. The free compound is 
prepared from 5-phertyl-7-[3-(2-chloroethoxy)phenyl]-4-aminopyrrolo[2,3-d]pyrimldine and 
imidazolyl analogously to Example 155. 5-Phenyl-7-[3-(2-chloroethoxy)phenyl]- 
4-aminopyrrolo[2,3-dlpyrimidine is obtained according to the usual synthetic sequence 
starting from phenacyl bromide and 3-(2-chloroethoxy)aniline [see Example 155 a)]. 

Example 1 09: 5-Phenyl-7-[3-(2-(2-hydroxyethylamino)ethoxy)phenyfJ-4-aminopyrrolo[2,3-d]- 
pyrimidine, m.p. 188-189°C, or a salt thereof, e.g. the hydrochloride. The free compound is 
obtained by reaction of 5-phenyl-7-I3-(2-chloroethoxy)phenyl]-4-aminopyrrolo[2,3-d]- 
pyrimidine (see Example 108) and 2-aminoethanol. 
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Example 1 1 0: 5.phenyl-7-[3-(2-(2-aminoethylamino)ethoxy)phenyl]-4-aminopyrrolo[2,3-d]- 
pyrimidine or a salt thereof, e.g. the hydrochloride 

Example 111: 5-Phenyl-7-[3-(2-(2-(4-imidazolyl)emylamino)ethoxy)phenyl]^-arninopyrrolo- 
[2.3-d]pyrimidine or a salt thereof, e.g. the hydrochloride 

Example 112: 5-PrwiyW-[4^ 

pyrimidine or a salt thereof, e.g. the hydrochloride 

Example 113: 5-Phenyl-7-[4-(2-(1-imidazolyl)ethoxy)phenylH-aminopyrrolol2,3-d]pyrimidine 
or a salt thereof, e.g. the hydrochloride 

Example 114: 5-Phenyl-7-[4-(2-(2-hydroxyethylamino)ethoxy)phenyl]-4-aminopyrrolo[2,3-d]- 
pyrimidine or a salt thereof , e.g. the hydrochloride 

Example 115: 5-Phenyl-7-[4-(2-hydroxyethylthio)phenyl]-4-aminopyrrolo[2,3-d]pyrimidlne 

Example 1 16: 5.phenyl-7-[3-(2-hydroxyethylthio)phenyl]-4-aminopyrrolo[2,3-d]pyrimidine, 
m.p. 147-150°C 

Example 1 1 7: 5-Phenyl-7-[4-(3-hydroxypropylthio)phenyl]-4-aminopyrrolo[2,3KJlpyrimidine 
Example 118: 5-Phenyl-7-[3^3-hydroxypropylthio)phenyfH-aminopyrrol^ 
Example 119: 5-Phenyl-7-[4.(2-aminoethylthio)phenyQ^-aminopyrrolo[2,3-d]pyrimidine 
Example 1 20: 5-Phenyl-7-l3-(2-aminoethylthio)phenyll-4-aminopyrrolo[2,3-d]pyrimidine 
Example 1 21 : 5-Phenyl-7-[4-(3-aminopropylthio)phenyl]-4-aminopyrrolo[2.3-d]pyrimidine 
Example 1 22: 5-Phenyl-7-[3-(3-aminopropylthio)phenyl]-4-aminopyrrolo[2,3-d]pyrimidine 
Example 1 23: 5-Phenyl-7-[4-(2-hydroxyethylsulf inyl)phenyl]-4-aminopyrrolo[2,3-d]pyrimidine 
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Example 1 24: 5-Phenyl-7-[3-(2-hydroxyethylsu!finyl)phenyl]-4-aminopyrrDlo[2,3-d]- 
pyrimidine, m.p. 177-180°C 

Example 1 25: 5-Phenyl-7-[4-(3-hydroxypropylsulf inyl)phenyl]-4-aminopyrrolo[2,3-d]- 
pyrimidine 

Example 126: 5-Phenyl-7-[3-(3-hydroxypropylsulfinyl)phenyl]-4-amino-pyrrolo[2,3-dI- 
pyrimidine 

Example 127: 5-Phenyl-7.[4-(2-aminoethylsulfinyl)phenyl]-4-aminopyrrolo[2 ) 3-d]pyrimidine 

Example 1 28: 5-Phenyl-7-[3-(2-aminoethylsulf inyl)phenyl]-4-aminopyrrolo[2,3-d]pyrimidine 

Example 1 29: 5-Phenyl-7-[4-(3-aminopropylsulfinyl)phenyl]-4-aminopyrrolo[2,3-d]pyiimidine 

Example 1 30: S-Phenyl^-p-CS-amlnopropylsulfinylJphenylJ-A-aminopyrrolop.S-dJpyrimldlne 

Example 131 : 5-Phenyl-7-[4-(2-hydroxyethylsulfony1)phenyO-4-aminopyrrolo[2,3-dJ- 
pyrimidine 

Example 1 32: 5-Phenyl-7-[3-(2-hydroxyethylsulfonyl)phenyll-4-aminopyrrolo[2,3-d]- 
pyrimidine, m.p. 193-195°C 

Example 1 33: 5-Phenyl-7-[4-(3-hydfoxypropylsulfonyl)phenylJ-4-aminopyrrolo[2 I 3-d]- 
pyrimidine 

Example 1 34: 5-Phenyl-7-(3-(3-hydroxypropylsulfonyl)phenyq-4-aminopyrrDlo[2,3-d]- 
pyrimidine 

Example 1 35: 5-Phenyl-7-[4-(2-aminoethylsulfonyl)phenyl]-4-aminopyrTDlo[2,3-d]pyrimidine 
Example 1 36: 5-Phenyl-7-[3-(2-aminoethylsulfonyl)phenyl]-4-aminopyrrolo[2,3-d]pyrimidine 
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Example 137: 5-Phenyl-7H4-(3-aminopropylsulfonyl)phenyl]-4-aminopyrrolo[2,3-d]pyrimidine 
Example 1 38: 5.phenyl-7-[3-(3-aminopropylsulfonyl)phenyl]-4-aminopyrrolo[2,3-dlpyrimidine 

Example 1 39: N-(2-(Hydroxysulfonylethyl)-3-(5-phenyl-4-aminopyrrolo[2,3-d]pyrimidin-7-yl)- 
benzamide 

Example 1 40: 5-Phenyl-7-[3-(2-hydroxysulfonylethoxy)phenyl]-4-amino-pyrrolo[2,3-dl- 
pyrimidine 

Example 141 : 5-(4-Hydroxyphenyl)-7-(3-hydroxyphenyl)-4-aminopyrrolo[2,3-d]pyrirnidine, 
m.p. 250-252°C 

Example 1 42: 5-(4-Hydroxyphenyl)-7-(3,4-methylenedioxyphenyl)-4-aminopyrrolo[2,3-d]- 
pyrimidine, m.p. 258-260°C 

Example 1 43: 5-(4-Hydroxyphenyl)-7-(3-hydroxymethylphenyl)-4-aminopyrrolo[2,3-d]- 
pyrimidine, m.p. 234-236°C 

Example 1 44: 5-(4-Hydroxyphenyl)-7-(3-chlorophenyl)-4-aminopyrrolo[2,3-d]pyrimidine, 
m.p. 240-242°C 

Example 145: 5-(4-Hydroxyphenyl)-7-[3-(3-hydrDxypropylamlnomethyl)phenyl]- 
4-aminopyrrolo[2,3-dJpyrimidine or a salt thereof, e.g. the hydrochloride, amorphous foam 

Example 1 46: 5-(4-Hydroxyphenyl)-7-l4-(2-hydroxyethyl)phenyl]-4-aminopyrrolo[2,3Kll- 
pyrimidine, m.p. 222-226°C 

Example 1 47: 5-(4-Hydroxyphenyl)-7-[4-(2-f ormyloxyethyl)phenyl}-4-aminopyrrolo[2,3-d]- 
pyrimidine, m.p. 209-21 1°C 

Example 1 48: 5-Phenyl-7-[3-(2-formyloxyethoxy)phenyll-4-aminopyrrolol2,3-d]pyrimidine 1 
m.p. 136-138°C 
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Example 1 49: 5-Phenyl-7-(3-(2-(N-moipholino)ethoxy)phenyl]-4-aminopyrrolo[2,3-d]- 
pyrimldine, m.p. 92-97°C. The compound is obtained by reaction of 5-phenyl-7-[3-(2-chloro- 
ethoxy)phenyl]-4-aminopyrrolo[2,3-d]pyrimidine (see Example 108) and morpholine. 

Example 1 50: 5-Phenyl-7-[3-(2-N,N-dimethylaminoethoxy)phenyl]-4-aminopyrrolo[2,3-d]- 
pyrimldine, m.p. 127-129°C. The compound is obtained by reaction of 5-phenyl- 

7-[3-(2-chloroethoxy)phenyrj-4-aminopyrroloI2,3-d]pyrimidine (see Example 108) and 
dimethylamine. 

Example 151 : 5-(3-Hydroxyphenyl)-7-phenyl-4-aminopyrrolo[2,3-d]pyrimidine, 
m.p. 245-247°C 

Example 1 52: 5-(4-Hydroxy-3-methylphenyl)-7-phenyl-4-aminopyrrolo[2,3-d]pyrimidine, 
m.p. 215-218°C 



Example 1 53: 5-(4-Hydroxy-3-methoxyphenyl)-7-phenyl-4-aminopyrrolo[2,3-d]pyrimidine, 
m.p. 212-214°C 

Example 154: 5-(4-Hydroxymethylphenyl)-7-phenyl-4-aminopyrrolo[2,3-dJpyrimidine, 
m.p. 178-180°C 

Example 1 55: 5-(4-Hydroxyphenyl)-7-[3-(2-(1 -fmidazolyl)ethoxy)phenyfJ-4-aminopyrrolo- 
[2,3-dJpyrimidine. 

0.96 g of 5-(4-ben2yloxypheriyl)-7-[3-(2-chloroethoxy)phenyn-4-aminopyrrolo[2,3-d]- 
pyrimidine and 0.22 g of imidazolyl sodium are heated to 60°C in 25 ml of DMF and the 
mixture is stirred for 14 h. The mixture is then cooled to RT and concentrated in an RE. The 
residue is treated with water, extracted 3 times with ethyl acetate and concentrated. The 
residue is crystallized from ethanol/methylene chloride and the crystals are filtered off and 
washed with ethanol. After drying under HV, 5-(4-benzyloxyphenyl)-7-[3-(2-(1.imidazolyl)- 
ethoxy)phenylJ-4-aminopyrrolo[2,3-dJpyrimidine having an m.p. of 183-186°C is obtained. 
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0.9 g of 5-(4-benzyloxyphenyl)-7H3-(2-(1-imida20lyl)ethoxy)phenyl]-4-aminopyrrolo[2,3-d]- 
pyrimidine is hydrogenated for 35 h in a hydrogen atmosphere at normal pressure and 
about 40°C in 40 ml of THF and 1 0 ml of ethanol in the presence of 0.15 g of 1 0 % 
palladium/ carbon. After filtration through Hyflo, the mixture is concentrated. The residue is 
chromatographed on silica gel (methylene chloride/methanol 9:1), and the product- 
containing fractions are combined and concentrated. The residue is slurried in ether and the 
ciystals are filtered off and washed with ether. After drying under HV, 5-(4-hydroxyphenyl)- 
7-[3-(2-(1-imidazolyl)ethoxy)phenyl]4-aminopyrrolo[2,3-d]pyrimidine having an m.p. of 

217-220°C is obtained. 

The starting compound is prepared as follows: 

a) rwp-P.hinroethoxvlaniline : 60 g of 3-nitrophenol, 88 g of potassium carbonate and 178 ml 
of l-bromo-2-chloroethane are boiled under reflux for 36 h in 800 ml of acetone together 
with 1.5 g of tetrabutylammonium bromide and 2.0 g of potassium iodide. The mixture is 
then cooled to RT and concentrated in an RE. The mixture Is treated with water, extracted 3 
times with ethyl acetate and concentrated. The residue is chromatographed using 
methylene chloride and the product-containing fractions are concentrated. 1-(2-chloro- 
ethoxy)-3-nitrobenzene are obtained as an oil which may crystallize (m.p. 58-60°C). 

85.5 g of l-(2-chloroethoxy)-3-nitrobenzene are hydrogenated at normal pressure in a 
hydrogen atmosphere at RT for 4 h in 800 ml of ethanol. After filtration through Celite and 
concentration in an RE, 3-(2-chloroethoxy)aniline is obtained as an oil (Rf = 0.4 silica gel. 
hexane/EA2:1). 

(b) 2 , -f3-f2-Chloroethoxv^DhenYlamino)-4-ben 7vloxvacetoP h enone: 16.1 g of 4-benzyloxy- 
phenacyl bromide and 9.5 g of 3-(2-chloroethoxy)aniline are stirred at 50°C for 1 .5 h in 
150 ml of ethanol in the presence of 6.7 g of powdered Na 2 C0 3 . The mixture is then cooled 
and concentrated in an RE. The residue is partitioned between water and EA and the 
insoluble solid is filtered off, a first batch of 2'-(3-(2-chloroethoxy)phenylamino)-4-benzyloxy- 
acetophenone (m.p. 159-160°C) being obtained. The two-phase mother liquor is extracted 
and the aqueous phase is re-extracted twice with EA. The combined organic phases are 
dried over NaaSO* and concentrated. The residue is slurried with ether and the crystals are 
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filtered off, the second batch of 2'-(3-(2-chloroethoxy)phenylamino)-4-benzyloxyaceto- 
phenone being obtained. Further 2'-(3-(2-chloroethoxy)phenylamino)-4-benzyloxyaceto- 
phenone (m.p. 157-159°C) is again obtained from the mother liquor by addition of 
petroleum ether. 

(c) 4-^-Benzvl oxvDhenvn-1-r3-f2-chloroethoxv)Dhenvll-2-amino-3-cvanoDvrrole : 1 .32 g of 
sodium are dissolved in 250 ml of ethanol and subsequently first 4.12 g of malononltrile and 
then 20.6 g of 2 , -(3-(2-chloroethoxy)phenylamino)-4-benzyloxyacetophenone suspended In 
700 ml of THF are added at RT and the mixture is stirred at 50°C for 15 h. After addition of 
a further 0.13 g of sodium and 0.4 g of malononitrile the mixture Is again stirred at 50°C for 
24 h. The mixture is then cooled and concentrated in an RE. The residue is slurried in 
EA/ether and the solid is filtered off and washed with EA/ether. 4-(4-Benzyloxyphenyl)- 
1-[3-(2-chloroethoxy)phenyl]-2-amino-3-cyanopyrrole of m.p. 77-79°C is obtained. The 
mother liquor is concentrated, the residue is dissolved in methylene chloride and the 
solution is filtered through a little silica gel. The mother liquor is concentrated, taken up in 
ether and a second batch of 4-(4-benzyloxyphenyl)-1-[3-(2-chloroethoxy)phenyl]-2-amino-3- 
cyanopyrrole of m.p. 84-87°C crystallizes at 0°C. 

(d) 4-f4-BenzvloxvDhenvl^ l-f3-f2-chloroDethoxvlDhenvn-2-fN-ethoxvformimidatoV 
3-cvanoDvrrole: 15.2 g of 4-(4-benzyloxyphenyl)-1-[3-(2-chloroethoxy)phenyl]-2-amino- 
3-cyanopyrrole and 0.5 ml of acetic anhydride are heated at 90°C for 6.5 h in 200 ml of 
trfethyl orthoformate. After cooling to RT, the mixture is concentrated in an RE. The residue 
is slurried in ether and the solid is filtered off and washed with ether. 4-(4-Benzyloxyphenyl)- 

1-[3-(2-<^loroethoxy)phenyl]-2-(N-ethoxyformimidato)-3-cyanopyrrole of m.p. 169-1 71 °C is 
obtained. 

(e) 4-f4-BenzvloxvDhenvl)- 1-f3-f2-chloroethoxvtohenvn-2-fN-formamidinoV3-cvanoDyrrnle : 
350 ml of ammonia in methanol (about 8 %) and 13.5 g of 4-(4-benzyloxyphenyl)- 
1-[3-(2-chloroethoxy)phenyl]-2-(N-ethoxyformimidato)-3-cyanopyrrole are stirred at RT for 
12 h. 200 ml of methylene chloride and 100 ml of methanol in ammonia (about 8 %) are 
then added and the solution is stirred at RT for a further 60 h. The mixture is then 
concentrated and the residue is slurried with methanol/ether, cooled to 0°C and the crystals 
are filtered off. After filtration and drying under HV, 4-(4-benzyloxyphenyl)-1-[3-(2- 
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chloroethoxy)phenyl]-2-(N-formamidino)-3-cyanopyrrole having a melting point of 
151-154°C is obtained. 

m 5-f4-Ben2vln x ynhenvl^743-fg-chloroethox v^henvn-4-aminopvrrolor2,3-dlpyrimidine: 
0.1 g of sodium is dissolved in 200 ml of ethanol and 10.5 g of 4-(4-benzyloxyphenyl)- 
1-l3-(2-chloroethoxy)phenyl]-2-(N-formamidino)-3-cyanopyrrole are then added and the 
mixture is heated to 50°C and stirred for 1 h. The mixture is then cooled and concentrated 
in an RE. The residue is treated with water, extracted 3 times with EA and concentrated. 
The residue is slurried in ether/EA, cooled to 0°C and the solid is filtered off and washed 
with ether. 5-(4-Benzyloxyphenyl)-7-[3-(2-chloroethoxy)phenyl]-4-aminopyrrolo[2,3- 

djpyrimidine having a melting point of 146-148°C is obtained. 

Example 1 56: 5-(4-Hydroxyphenyl)-7-[4-(2-(1 -imidazolyl)ethoxy)phenyl]-4-aminopyrrolo- 
[2,3-d]pyrimidine 

Starting from the 4-(2-chloroethoxy)aniline prepared from 4-nitrophenol and 
chlorobromomethane with subsequent catalytic hydrogenation analogously to Example 155 
using known methods and from the 4-benzyloxyphenacyl bromide prepared from 
4-hydroxyacetophenone by benzylation and bromination with bromine or copper bromide 
using known methods, 5-(4-benzyloxyphenyl)-7-[4-(2-chloroethoxy)phenyll-4-amlnopyrrolo- 
f2,3-d]pyrimidine, m.p. 188-190°C, is obtained in an analogous sequence to Example 155. 

0.8 g of 5-(4-bercyloxyphenyl)-7-[4-(2-chloroemoxy)phenyH-aminopyrrolo[2,3-d]pyrimidine 
and 0.2 g of sodium Imidazole are heated to 70°C in 30 ml of DMF and the mixture is stirred 
for 3 h. The mixture is then cooled to RT and treated with water, extracted 3 times with 
methylene chloride and concentrated. After chromatography on silica gel (methylene 
chloride/methanol 15:1) and crystallization from ether/methylene chloride, 5-(4-benzyloxy- 
phenyl)-7-[4-(2-(1-imidazolyl)ethoxy)phenyl]-4-aminopyrrolo[2,3-d]pyrimidine having an m.p. 

of 105-107°C is obtained. 

0.5 g of 5-(4-benzyloxyphenyl)-7-[4-(2-(1-imidazolyl)ethoxy)phenyl]-4-aminopyrrolo[2,3-dl- 
pyrimidine is hydrogenated for 22 h in a hydrogen atmosphere at normal pressure and 
about 50°C in 15 ml of THF in the presence of 0.1 g of 5 % palladium/carbon. After filtration 
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through Celite and crystallization by addition of ether, 5-(4-hydroxyphenyl)-7-f4-(2-(1-imid- 
azoryl)ethoxy)phenylH-aminopyrrolo[2,3-dJpyrimidine having an m.p. of 210-212°C is 
obtained. 

Example 1 57: 5-(3-Hydroxyphenyl)-7-[3-(2-(1 -imidazolyl)emoxy)phenyll-4-aminopyrrolo- 
[2,3-d]pyrimidine 

Starting from the 3-(2-chloroethoxy)anlline prepared In Example 155 from 3-nitrophenol and 
chlorobromomethane with subsequent catalytic hydrogenation and from the 3-benzyloxy- 
phenacyl bromide prepared using known methods from 3-hydroxyacetophenone by 
benzylation and brominatlon with bromine or copper bromide, 5-(3-benzyloxyphenyl)- 
7-[3-(2-chlorDethoxy)phenyl]-4-aminopyrrolo[2,3-d]pyrimidine, Rf = 0.1 (Hex/EA 1:1, silica 
gel) is prepared in an analogous sequence. 

2 g of 5-(3-benzyloxyphenyl)-7-[3-(2-chloroethoxy)phenyrj-4-aminopynrolo[2,3-d]pyrimidine 
(Ex. 153) and 0.46 g of imldazolyl sodium are heated to 50°C In 45 ml of DMF and the 
mixture is stirred for 15 h. The mixture is then cooled to RT and treated with water, 
extracted 3 times with ethyl acetate and concentrated. After chromatography on silica get 
(methylene chloride/methanol containing 5 % of about 5 N ammonia In methanol), 
5-(3-benzyloxyphenyl)-7-[3-(2-(1-imidazolyl)em^ 

having an Rf = 0.4 (silica gel, methylene chloride/methanol containing 5 % of about 5 N 
ammonia in methanol = 9:1) is obtained. 

1.85 g of 5-(3-benzyloxyphenyl)-7-I3-(2-(1-lmldazoryl)emoxy)phenyO^-aminopyrrolo[2,3-dJ- 
pyrimidine are hydrogenated In a hydrogen atmosphere at normal pressure and about 40°C 
for 80 h in 40 ml of THF in the presence of 0.4 g of 5 % palladium/carbon. After filtration 
through Celite and crystallization from ethanol, 5-(3-hydroxyphenyl)-7-[3-(2-(1-imidazoryl)- 
ethoxy)phenyl]-4-aminopyrrolo[2,3-d]pyrimidine having a melting point of 165-167°C is 
obtained. 

Example 1 58: 5-(3-Hydroxyphenyl)-7-[4-(2-N,N-dimethylaminoethoxy)phenyl]-4-amino- 
pyrroio[2,3-d]pyrimidine, and 
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Example 1 59: 5-(3-Hydroxyphenyl)-7-^ 
pyrrolo[2,3-d]pyrimidine 

Starting from the 4-(2-chloro-1-ethoxy)aniline prepared in analogy to Example 155 from 
4-nitrophenol and chlorobromomethane with subsequent catalytic hydrogenatfon and from 
the 3-benzyloxyphenacyl bromide prepared from 3-hydroxyacetophenone by benzylation 
and bromination with bromine or copper bromide using known methods, 5-(3-benzyloxy- 
phenyl)-7-[4-(2-chloro-1-ethoxy)phenyl]-4-aminopyrrolo[2,3-d]pyrimidine (Rf = 0.27, silica 

gel, hexane/EA 1:2) is obtained in an analogous sequence. 

Analogously to Example 157, 2 g of 5-(3-benzyloxyphenyl)-7-[4-(2-chloroethoxy)phenyq- 
4-aminopyrrolo[2,3-d]pyrimidine (preparation see Example 157) and 0.38 ml of 
ethanolamine in 20 ml of DMF are heated at 50»C for 15 h with stirring and, after addition of 
0.8 ml of ethanolamine, again heated at 70'C for 15 h. The mixture is then cooled to RT 
and treated with water, extracted 3 times with EA and concentrated. After chromatography 
on silica gel (methylene chloride/methanol containing 5 % of about 5 N ammonia in 
methanol 9:1), first 5-(3-benzyloxyphenyl)-7-[4-(2-N,N-dimethylaminoethoxy)phenyfl-4- 
aminopyrrolo[2.3-d]pyrimidine (Rf = 0.3) and then 5-(3-benzyloxyphenyl)-7-[4-(2.(2. 
hydroxyethylamino)ethoxy)phenyl]-4-amlnopyr ro io[2,3^pyrimldine (Rf = 0.12) are eluted. 

Catalytic hydrogenation of 5 -(3-berizyloxyphenyl)-7-[4-(2-N.N-dimethylaminoemoxy)p 
4-aminopyrrolo[2,3-d]pyrimidine analogously to Example 151 in THF in the presence of 
Pd/C 5 % affords, after working up, 5-(3-hydroxyphenyl)-7-l4-(2-N,N-dimethylaminoethoxy)- 
pheny0-4-amino-pynolo[2,3-dlpyrimidlne having an m.p. of 224-226°C. 

Catalytic hydrogenation of 5 -(3-benzyloxyphenyl)^^ 
phenyl]-4-aminopyrrolo[2,3-d]pyrimidine analogously to Example 151 in THF in the 
presence of Pd/C 5 % affords, after working up, 5-(3-hydroxyphenyl)-7-[4-(2- 
(2-hydroxyethylamino)ethoxy)phenyll-4-amino-pyrrolo[2,3-d]pyrimidine having an m.p. of 

200-202°C. 



5-(3-Hydroxyphenyl)-7-[4-(2-(2-hy^ 

pyrimidine (Example 159) can also be prepared, for example, from 5-(3-benzyloxyphenyl). 
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7-[4-(2-chloroethoxy)phenyI]-4-amirK)pyrrolo[2,3-d]pyrimidine by heating in an excess of 
ethanolamine without solvent and subsequent catalytic hydrogenation. 

Example 1 60: 5-(3-Hydroxyphenyl)-7-[3-(3-(1 -imidazolyl)propoxy)phenylH-aminopyrrolo. 
[2,3-d]pyrimidine 

Starting from the 3-(3-chloro-1-propoxy)aniline prepared from 3-nrtrophenol and 1-bromo- 
3-chloropropane with subsequent catalytic hydrogenation in analogy to Example 155 and 
from the 3-benzyloxyphenacyl bromide prepared from 3-hydroxyacetophenone by 
benzylation and bromination with bromine or copper bromide using known methods, 

5-(3-benzyloxyphenyl)-7-[3-(3^loro-1-propoxy)phenyn-4-aminopyrrolo[2,3-d]pyrimidine 
(Rf = 0.2, silica gel, hexane/EA 1:1) is obtained in an analogous sequence. 

1.5 g of 5-(3-benzyloxyphenyl)-7-[3-(3-chloro-1-propoxy)pheny0^-aminopyrrolo[2,3-dl. 
pyrimidine and 0.33 g of fmidazolyl sodium are heated to 50°C in 30 ml of DMF and the 
mixture is stirred overnight. It is then cooled to RT, the solvent is stripped off in an RE and 
the mixture is treated with water, extracted 3 times with ethyl acetate and concentrated. 
5-(3-benzyloxyphenyl)-7-[3K3-(lHmidaz^ 

pyrimidine, (Rf = 0.44, silica gel, methylene chloride/methanol containing 5 % of about 5 N 
ammonia in methanol 9:1) is obtained. 

1.35 g of 5-(3-ben2yloxyphenyl)-7-(3-(3-(1-lmidazolyl)propoxy)phenyfH-a 
pyrimidine are hydrogenated in a hydrogen atmosphere at normal pressure and about 40°C 
for 1 6 h in 30 ml of methanol In the presence of 0.3 g of 5 % palladium/carbon. After 
filtration through Celite, the solvent is stripped off and the residue is slurried in ether, 
filtered, slurried again in EA, filtered and dried. 5-(3-Hydroxyphenyl)-7-[3-(3-(i. 

imida20lyl)propoxy)phenyl]-4.aminopyrrolo[2,3-d]pyrimidine having an m.p. of 120-122»C is 
obtained. 

Analogously to Examples 158 and 159, starting from 5-(3-benzyloxyphenyl)-7-[3-(3-chloro- 
1-propoxy)phenyl]-4-aminopyrrolo[2,3-d]pyrimidine (see Example 160) the following 
compounds are obtained in two steps: 
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Example 161 : 5-(3-Hydroxyphenyl)-7-[3-(3-N,N-dimethylaminopropoxy)phenylJ-4-amino- 
pyrrolo[2,3-d]pyrimidine, m.p. 169-172°C 

Example 1 62: 5-(3-Hydroxyphenyl)-7-[3-(3-(2-hydroxyethylamino)propoxy)phenyl]-4-amino- 
pyrrolo[2,3-d]pyrimidine, m.p. 124-126°C. 

5-(3-Hydroxyphenyl)-7-[3-(3-(2-hydro)(yethylamino)prDpoxy)phenylH-aminopyrrolo[2,3-d]- 

pyrimidine (Example 162) can also be prepared, for example, from 5-(3-benzyloxypheny1). 
7-[3-(3-chloro-1-propoxy)phenyl]-4-aminopyrrolo[2,3-d]pyrimidine by heating in an excess of 
ethanolamine without solvent and subsequent catalytic hydrogenation. 

Example 1 63: 5-(3-Hydroxyphenyl)-7-[4-(2-(1 -imidazolyl)ethoxy)phenyl]-4-aminopyrrolo- 
[2,3-dlpyrimidine 

2.0 g of 5-(3-benzyloxyphenyl)-744-(2-chloro-l-ethoxy)phenyH-aminopyrrolo[2,3Kl]- 
pyrimidine (see Examples 158/159) and 0.46 g of sodium imidazole are heated to 50°C in 
40 ml of DMF and the mixture is stirred for 15 h. The mixture is then cooled to RT and 
treated with water, extracted 3 times with ethyl acetate and concentrated. The solvent is 
stripped off in an RE and the mixture is treated with water, extracted 3 times with EA and 
concentrated. The residue is suspended in ether and. after filtration and drying under HV, 
5-(3-benzyloxyphenyl)-7-[4-(2-(1-imidazory1)ethoxy)phenyn^-aminopyrrolo 
(Rf = 0.13, silica gel, methylene chloride/methanol containing 5 % of about 5 N ammonia in 
methanol 9:1) is obtained. 

1.7 g of 5-(3-benzyloxyphenyl)-7-[4-(2-(1-imidazolyl)ethoxy)phenyl]^-aminopyrrolo[2,3-d]- 
pyrimidine are hydrogenated in a hydrogen atmosphere at normal pressure and about 40°C 
for 24 h in 40 ml of methanol in the presence of 0.4 g of 5 % palladium/carbon. After 
filtration through Celite and chromatography on silica gel (methylene chloride/methanol 
containing 5 % of about 5 N ammonia in methanol 9:1), 5-(3-hydroxyphehyl)- 
7-[4-(2-(1-imidazolyl)ethoxy)phenyl]-4-aminopyrrolo[2,3-d]pyrimidine having an m.p. of 

221-223°C is obtained. 
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Example 1 64: 5-(4-Hydroxyphenyl)-7-[3-{3-(1 -imidazolyl)propoxy)phenyl]-4-aminopyrrolo- 
[2,3-d]pyrimidine 

Starting from the 3-(3-chloro-1.propoxy)aniline prepared from 3-nitrophenol and 1-bromo- 
3-chloropropane with subsequent catalytic hydrogenation in analogy to Example 155 and 
from 4-benzyloxyphenacyl bromide prepared from 4-hydroxyacetophenone by benzylatfon 
and bromination with bromine or copper bromide using known methods. 5-(4-benzyloxy- 
phenyl)-7-[3-(3-chloro-1 -propoxy)phenylH-aminopyrrolot2,3-dlpyrimidine, m.p. 1 43-1 46°C, 
is obtained in an analogous sequence. 

1.0 g of 5-(4-benzyloxyphenyl)-7-[3-(3-chloro-1-propoxy)phenylH-aminopyrroloP,3-d^ 
pyrimidine and 0.22 g of imidazolyl sodium are heated to 60°C in 25 ml of DMF and the 
mixture is stirred for 6 h. The mixture is then cooled to RT and treated with water, extracted 
3 times with ethyl acetate and concentrated. The residue is suspended in ethyl acetate and, 
after filtration and drying under HV, 5-(4-benzyloxyphenyl)-7-[3-(3-(1-imidazolyl)propoxy)- 
phenyl]-4-aminopyrrolo[2,3-d]pyrimidine having an m.p. of 144-147°C is obtained. 

0.9 g of 5-(4-benzyloxyphenyl)-7-[3-(3-(1^ 

pyrimidine are hydrogenated in a hydrogen atmosphere at normal pressure and about 40°C 
for 20 h in 40 ml of THF in the presence of 0.15 g of 10 % palladium/carbon. After filtration 
through Celite and chromatography of the residue on silica gel (methylene 
chloride/methanol 9:1 ) 5-(4-hydroxypheny1)-7-[3-(3-(1 -imidazolyl)propoxy)phenylH-amino- 
pyrrolo[2,3-dlpyrimidine (Rf = 0.2 silica gel, methylene chloride/methanol 9:1) is obtained. 

Example 1 65: 5-(4-Hydroxy-3-methylphenyl)-7-[3-(2-(1 -imidazolyl)ethoxy)pheny0-4-amino- 
pyrrolo[2,3-dlpyrimidine 

Starting from 3-(2-chloro-1-ethoxy)aniline prepared from 3-nitrophenol and chlorobromo- 
ethane with subsequent catalytic hydrogenation in analogy to Example 155 and from the 

4- benzyloxy-3-methylphenacyl bromide prepared from 4-hydroxy-3-methylacetophenone by 
benzylation and bromination with bromine or copper bromide using known methods, 

5- (4-benzyloxy-3-methylphenyl)-7-I3-(2^ 

pyrimidine, m.p. 133-135°C, is obtained in an analogous sequence. 
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0.7 g of 5-(4-berttyloxy-3-memylphenyl)-7^ 

[2,3-d]pyrimidine and 0.2 g of imidazolyl sodium are heated to 80°C in 30 ml of DMF and 
the mixture is stirred for 5 h. It is then cooled to RT and concentrated. After chromatography 
on silica gel. 5-(4-benzyloxy-3-methylphenyl)-7-[3-(2-(1-imidazolyl)ethoxy)phenylH-amino- 
pyrrolo[2,3-dlpyrimidine having an m.p. of 158-160°C is obtained. 

0.4 g of 5-(4-ben2yloxy-3-methylphenyl)-7.[3-(2-(1-imidazolyl)ethoxy)phenyll-4-amino- 
pyrrolol2,3-d]pyrimidine are hydrogenated in a hydrogen atmosphere at normal pressure 
and about 40°C for 10 h in 20 ml of THF and 10 ml of ethanol in the presence of 0.2 g of 
5 % palladium/carbon. After filtration through Celite and crystallization of the residue from 
methylene chloride, 5-(4-hydroxy-3-methylphenyl)-7-[3-(2-(1 -imidazolyl)ethoxy)phenyl]- 
4-aminopyrrolo[2,3-d]pyrimidine having an m.p. of 202-204°C is obtained. 

Example 166: 5-(4.Hydroxy-3-methoxyphenyl).7-[3-(2-(1-imida2olyl)ethoxy)phenyl]-4-amino- 
pyrrolo[2,3-d]pyrimidine 

Starting from the 3-(2-chloro-1-ethoxy)aniline prepared from 3-nitrophenol and 
chlorobromoethane with subsequent catalytic hydrogenation in analogy to Example 155 and 
from the 4-benzyloxy-3-methylphenacyl bromide prepared from 4-hydroxy-3-methoxy- 
acetophenone by benzylation and bromination with bromine or copper bromide using known 
methods. 5-(4-bertzyloxy-3-methoxypheny0 

[2.3-d]pyrimidine. m.p. 168-169°C. is obtained in an analogous sequence. 
0.8 g of 5-(4-Denzytoxy-3-methoxyphenyl)-7-^ 

[2,3-d]pyrimidine and 0.2 g of imidazolyl sodium are heated to 80 e C in 30 ml of DMF and 
the mixture is stirred for 5 h. It is then cooled to RT and concentrated. After chromatography 
on silica gel, 5-(4-benzyloxy-3-methoxyphenyl)-7-[3.(2-(1-imidazolyl)ethoxy)pheny0-4- 
aminopyrrolo[2.3-d]pyrimidine having an m.p. of 122-124°C is obtained. 

0.6 g of 5-(4-benzyloxy-3-methoxyphenyl)-7-[3-(2-(1-imidazolyl)ethoxy)phenyl]-4-amino- 
pyrrolo[2,3-d]pyrimidine is hydrogenated in a hydrogen atmosphere at normal pressure and 
about 50°C for 6 h in 20 ml of THF and 10 ml of ethanol in the presence of 0.2 g of 5 % 
palladium/carbon. After filtration through Celite and crystallization of the residue from 
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methylene chloride, 5-(4-hydroxy-3-methoxyphenyl)-7-[3-(2-(1 -imidazolyl)ethoxy)phenyll- 

4-aminopyrrolo[2,3-d]pyrimidine having an m.p. of 190°C is obtained. 

Example 1 67: 5-(3-Hydroxy-4-methoxyphenyl)-7-[3-(2-(1 -imidazolyl)ethoxy)phenyl]-4-amino- 

pyrrolo[2,3-d]pyrimidine 

Starting from the 3-(2-chloro-1-ethoxy)aniline prepared from 3-nitrophenol and 
chlorobromoethane with subsequent catalytic hydrogenation in analogy to Example 155 and 
from the 4-benzyloxy-3-methylphenacyl bromide prepared from 4-methoxy-3-hydroxy- 
acetophenone by benzylation and bromination with bromine/or copper bromide using known 
methods, in an analogous sequence 5-(3-benzyloxy-4-methoxyphenyl)-7-[3-(2-chloro- 
1-ethoxy)phenyf]-4-aminopyrrolo[2,3-d]pyrimidine is obtained, m.p. 170°C. 

1.1 g of 5-(3-benzyloxy^-methoxyphenyl)-7-[3-(2-chloro-1-ethoxy)phenyl]-4-aminopyrrolo- 
[2,3-d]pyrimidine and 0.3 g of sodium imidazole are heated to 85°C in 30 ml of DMF and the 
mixture is stirred for 8 h. It is then cooled to RT and concentrated. After chromatography on 
silica gel, 5-(3-benzyloxy-4-methoxyphenyl)-7-[3-(2-(1 •imidazolyl)ethoxy)phenyl]-4-amino- 
pyrrolo[2,3-d]pyrimidine having an m.p. of 150°C is obtained. 

0.75 g of 5-(3-benzyloxy-4-methoxyphenyl)-7-[3-(2-(1-imidazolyl)ethoxy)phenyll-4-amino- 
pyrrolo[2,3-d]pyrimidine is hydrogenated in a hydrogen atmosphere at normal pressure and 
about 50°C for 12 h in 20 ml of THF and 10 ml of ethanol in the presence of 0.2 g of 5 % 
palladium/carbon. After filtration through Celite and crystallization of the residue from 
methylene chloride, 5-(3-hydroxy-4-methoxyphenyl)-7-[3-(2-(1 -imidazoryl)ethoxy)phenyll- 
4-aminopyrrolo[2,3-dJpyrimidine having an m.p. of 205-207°C is obtained. 

Example 1 68: 5-(4-Hydroxy-3,5-dimethylphenyl)-7-[3-(2-(1 -imidazolyl)ethoxy)phenyfJ- 
4-aminopyrrolo[2,3-d]pyrimidine 

Starting from the 3-(2-chloro-1-ethoxy)aniline prepared from 3-nitrophenol and 
chlorobromoethane with subsequent catalytic hydrogenation in analogy to Example 155 and 
from the 4-benzyloxy-3,5-dimethylphenacyl bromide prepared from 4-hydroxy-3,5-dimethyl- 
acetophenone by benzylation and bromination with bromine or copper bromide using known 
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methods. in an analogous sequence 5-(4.benzyloxy-3.5-dimethylphenyl)-7-[3-(2-chloro- 
1-ethoxy)phenylH-aminopyrrolo[2,3-d]pyrimidine is obtained, m.p. 188-190°C. 

0.45 g of 5-(4-benzyloxy-3,5-dimethylphenyl)-7-[3-(2-*loro-1-ethoxy)phenyl]-4.amino- 
pyrrolo[2,3-d]pyrimidine and 0.11 g of sodium imidazole are heated to 85'C in 10 ml of DMF 
and the mixture is stirred for 8 h. It is then cooled to RT and concentrated. The residue is 
treated with water and extracted with methylene chloride, and the organic phases are dried 
and concentrated. After crystallization of the residue from methylene chloride/ether, 
5.(4-hydroxy-3,5-dimethylphenyl)-7-[3-(2-0^ 
pyrimidine having an m.p. of about 100°C is obtained. 

0.35 g of 5-(4-benzyloxy-3.5-dimethylphenyl)-7-[3-(2-(1-imidazolyl)ethoxy)phenyl]-4-amino- 

pyrrolo[2,3-d]pyrimidine is hydrogenated in a hydrogen atmosphere at normal pressure and 

about 50°C for 2 h in 1 5 ml of THF and 1 0 ml of ethanol in the presence of 0.2 g of 5 % 

palladium/carbon. After filtration through Celite and chromatography on silica gel using 

methylene chloride/methanol 10:1 , after crystallization from methylene chloride, 

5-<4.hydroxy-3,5-dimethylphenyl)^ 

pyrimidine having an m.p. of 150-152°C is obtained. 

Example 1 69: 5-(3-Methoxyphenyl)-7-[3-(2-(1 -imidazolyl)ethoxy)pheny0-4-aminopyrrolo- 
[2,3-d]pyrimidine 

Starting from the 3-(2-chloro-1-ethoxy)aniline prepared from 3-nitrophenol and 
chlorobromoethane with subsequent catalytic hydrogenation according to Example 1 55 and 
from 3-methoxyphenacyl bromide, in an analogous sequence 5-(3-methoxyphenyl)- 
7-[3-(2-chloro-1-ethoxy)phenylH-aminopyrrolo[2,3-dlpyrimidine is obtained, m.p. 160°C. 

0.8 g of 5-(3-methoxyphenyl)-7-l3-(2-diloro-1-ethoxy)phenylH-arninopyrrolo[2,3-dl- 
pyrimidine and 0.24 g of sodium imidazole are heated to 80°C in 20 ml of DMF and stirred 
for 5 h. The mixture is then cooled to RT and treated with water, extracted 3 times with 
methylene chloride and concentrated. After chromatography on silica gel using methylene 
chloride/methanol 15:2 and crystallization from ether/methylene chloride. 5-(3-methoxy- 
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phenyl)-7-[3-(2-(1-imida2olyl)ethoxy)phenyl]-4-aminopyrrDlo[2 t 3-d]pyrimidine having an m.p. 
of ISS-UCTC is obtained. 

Example 1 70: 5-(3-Chlorophenyl)-7-[3-(2-(1 -imidazolyl)ethoxy)phenyg-4-amino-pyrrolo- 
[2,3-d]pyrimidine 

Starting from the 3-(2-chloro-1 -ethoxy)aniline prepared from 3-nitrophenol and 
chlorobromoethane with subsequent catalytic hydrogenation according to Example 155 and 
from 3-chlorophenacyl bromide, in an analogous sequence 5-(3-chlorophenyl)- 
7-(3-(2-chloro-1 -ethoxy)phenyl]-4-aminopyrrolo[2,3-d]pyrimidine is obtained, 
m.p. 175-177°C. 

0.4 g of 5-(3-methoxyphenyl)-7-[3-(2-<^loro-1-ethoxy)phenyl]-4-aminopyrrolo[2,3-d]- 
pyrimidine and 0.12 g of sodium imidazole are heated to 80°C in 10 ml of DMF and stirred 
for 5.5 h. The mixture is then cooled to RT and treated with water, extracted 3 times with 
methylene chloride and concentrated. After chromatography on silica gel using methylene 
chloride/methanol 15:1 and crystallization from ether/methylene chloride, 5-(3-chloro- 

phenyl)-7-[3-(2-(1-imidazolyl)ethoxy)phenylH-aminopyrrolo[2,3-d]pyrimidine having an m.p. 
of 125-127°C is obtained. 

Example 1 71 : 5-(4-Hydroxyphenyl)-7-[3-(2-memoxyemoxy)phenyq^.aminopyrrolo[2,3-d]- 
pyrimidine, m.p. 103-1 12°C. The compound is prepared analogously to Example 155. The 
starting material used is 3-(2-methoxyethoxy)aniline. This is prepared by reaction of 
3-fluoronitrobenzene with the sodium salt of 2-methoxyethanol and subsequent reduction of 
the nitro group to the amino group. 

The following compounds are also prepared analogously to the preceding examples: 

Example 1 72: 5-(3-Hydroxyphenyl)-7-[4-(2-aminoethoxy)phenyll-4-aminopyrrolo[2.3-dl- 
pyrimidine 

Example 1 73: 5-(3-Hydroxyphenyl)-7-[3-(2-aminoethoxy)phenyll-4-aminopyrrolo[2,3-d]- 
pyrimidine 
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Example 174: 5-(4-Methoxyphenyl)-7-[3-(2-(1-imidazolyl)ethoxy)phenylH-aminopyrrolo- 
[2,3-d]pyrimidine 

Example 175: 5-(3-l^thoxyphenyl)-7-[3-(2-(2-hydroxyethylamino)ethoxy)phenylH-amino- 
pyrrolo[2,3-d]pyrimidine 

Example 1 76: 5-(3-Hydroxyphenyl)-7.[3-(2-N,N-dimethylaminoethoxy)phenyl]-4-amlno- 
pyrrolo[2,3-d]pyrimidine 

Example 177: 5-(3-Hydroxyphenyl)-7-[3-(2-(2-hydroxyethylamino)ethoxy)phenyl]-4-amino- 
pyrrolo[2,3-d]pyrimidine 

Example 178: 5-(3-Methoxyphenylh7-[4-(2-(2-hydroxyemylamino)ethoxy)phenyO^-arnlno- 
pyrrolo[2,3-d]pyrlmidine. 

Examples A-B: Pharmaceutical compositions 

Example A: Tablets, each containing 50 mg of active ingredient: 

Composition {10.000 tablets) 
Active ingredient 
Lactose 
Potato starch 
Gelatin 
Talc 

Magnesium stearate 
Silica (highly disperse) 
Ethanol 

The active ingredient is mixed with the lactose and 292 g of the potato starch and the 
mixture is moistened with an ethanolic solution of the gelatin and granulated through a 
sieve. After drying, the remainder of the potato starch, the magnesium stearate, the talc 



500.0 g 
500.0 g 
352.0 g 
8.0 g 
60.0 g 
10.0 g 
20.0 g 
q.s. 
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the silica are admixed and the mixture is compressed to give tablets of weight 145 mg each 
and 50 mg active ingredient content, which, if desired, can be provided with breaking 
notches for finer adjustment of the dose. 

Example B: Film-coated tablets, each containing 100 mg of active ingredient: 
Composition (1 .000 film-coated tablets) 



Active ingredient 1 00.0 g 

Lactose 100.0g 

Maize starch 70.0 g 

Talc 8.5 g 

Calcium stearate 1.5 g 

Hydroxypropylmethylceilulose 2.36 g 

Shellac 0.64 g 

Water q. s . 

Dichloromethane as 



The active ingredient, the lactose and 40 g of the maize starch are mixed. The mixture is 
moistened with a paste prepared from 15 g of maize starch and water (with warming) and 
granulated. The granules are dried and the remainder of the maize starch, the talc and the 
calcium stearate are mixed with the granules. The mixture is compressed to give tablets 
(weight: 280 mg each) and these are coated with a solution of the hydroxypropylmethyl- 
ceilulose and of the shellac in dichloromethane (final weight of the film-coated tablets: 
283 mg each). 



WO 96/10028 



PCT/EP95/03536 



-66- 

WHAT IS CLAIMED IS: 

1 . A compound of the formula I 




(0 



in which 
R, is aryl; 

R 2 is hydrogen, lower alkyl or halogen; and 
R 3 is aryl; 

with the proviso that R a is other than phenyl, 4-methoxypheny! and 4-chlorophenyl if R 2 is 
hydrogen and R, is phenyl, 4-methylphenyl, 4-methoxyphenyl, 4-chlorophenyl, 
4-bromophenyl or 4-iodophenyl; 

or salts thereof. 

2. A compound of the formula I according to Claim 1 . in which 

R, is phenyl which is unsubstituted or substituted by one or two substituents from the group 
consisting of lower alkyl, halo-lower alkyl, (hydroxy or lower alkanoyloxy)-lower alkyl, lower 
alkoxy-lower alkyl, (hydroxy, lower alkoxy or lower alkanoyloxy)-lower alkoxy-lower alkyl. 
(amino, lower alkylamino. di-lower alkylamino or lower alkanoylamino)-lower alkoxy-lower 
alkyl, (amino or lower alkanoylamino)-lower alkyl, lower alkylamino-lower alkyl, di-lower 
alkylamino-lower alkyl, (piperidinyl, piperazinyl, morpholinyl or pyrrolidinyr)-lower alkyl, 
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(imidazolyl, triazolyl, pyridyl, pyrimidinyl or pyrrolyl)-lower alkyl, (hydroxy, lower alkoxy or 
lower alkanoyloxy)-lower alkylamino-lower alky!, (amino, lower alkylamino, dl-lower 
alkylamino or lower alkanoylamino)-lower alkylamino-lower alkyl, (piperidinyl, piperazinyl, 
morpholinyl or pyrrolidinyl)-lower alkylamino-lower alkyl, (imidazolyl, triazolyl, pyridyl, 
pyrimidinyl or pyrrolyl)-lower alkylamino-lower alkyl, mercapto-lower alkyl, lower alkyl-(thio, 
sulfinyl or sulfonyl)-lower alkyl, (hydroxy, lower alkoxy or lower alkanoyloxy)-lower alkyl-(thio, 
sulfinyl or sulfonyl)-lower alkyl, (amino, lower alkylamino, di-lower alkylamino or lower 
alkanoylamino)-loweralkyl-(thio, sulfinyl or sulfonyl)-Iower alkyl, carboxy-lower alkyl, lower 
alkoxycarbonyl-lower alkyl, aminocarbonyl-lower alkyl, N-lower alkylaminocarbonyl-lower 
alkyl, N ( N-di-lower alkylaminocarbonyl-lower alkyl, hydroxyl, lower alkoxy, lower 
alkanoyloxy, CrCsalkylenedioxy, phenyl-lower alkoxy, (hydroxy, lower alkoxy or lower 
alkanoyloxy)-lower alkoxy, (amino or lower alkanoylamino)-lower alkoxy, lower alkylamino- 
lower alkoxy, di-lower alkylamino-lower alkoxy, (piperidinyl, piperazinyl, morpholinyl or 
pyrrolidinyl)-lower alkoxy, (imidazolyl, triazolyl, pyridyl, pyrimidinyl or pyrrolyl)-lower alkoxy, 
(hydroxy, lower alkoxy or lower alkanoyloxy)-lower alkylamino-lower alkoxy, (amino, lower 
alkylamino, di-lower alkylamino or lower alkanoylamino)-lower alkylamino-lower alkoxy, 
(piperidinyl, piperazinyl, morpholinyl or pyrrolidinyl)-lower alkylamino-lower alkoxy, 
(imidazolyl, triazolyl, pyridyl, pyrimidinyl or pyrrolyl)-lower alkylamino-lower alkoxy, (hydroxy, 
lower alkoxy or lower alkanoyloxy)-lower alkoxy-lower alkoxy, (amino, lower alkylamino, 
di-lower alkylamino or lower alkanoylamino)-lower alkoxy-lower alkoxy, (hydroxy, lower 
alkoxy or lower alkanoyloxy)-lower alkyl-(thio, sulfinyl or sulfonyl)-lower alkoxy, (amino, 
lower alkylamino, di-lower alkylamino or lower alkanoylamino)-lower alkyl-(thio, sulfinyl or 
sulfonyl)-lower alkoxy, hydroxysulfonyl-lower alkoxy, carboxy-lower alkoxy, lower 
alkoxycarbonyl-lower alkoxy, aminocarbonyl-lower alkoxy, N-lower alkylaminocarbonyl-lower 
alkoxy, N,N-di-lower alkylaminocarbonyl-lower alkoxy, amino, lower alkylamino, di-lower 
alkylamino, lower alkanoylamino, piperidinyl, piperazinyl, morpholinyl, pyrrolidinyl, 
imidazolyl, triazolyl, pyridyl, pyrimidinyl, pynrolyl, mercapto, lower alkyl-(thio, sulfinyl or 
sulfonyl), (hydroxy, lower alkoxy or lower alkanoyloxy)-lower alkyl-(thlo, sulfinyl or sulfonyl), 
(amino, lower alkylamino, di-lower alkylamino or lower alkanoylamino)-loweralkyl-(thio, 
sulfinyl or sulfonyl), (hydroxy, lower alkoxy or lower alkanoyloxy)-lower alkoxy-lower alkyl- 
(thio, sulfinyl or sulfonyl), (amino, lower alkylamino, di-lower alkylamino or lower 
alkanoylamino)-lower alkoxy-lower alkyl-(thio, sulfinyl or sulfonyl), (hydroxy, lower alkoxy or 
lower alkanoyloxy)-lower alkylamino-lower alkyl-(thio, sulfinyl or sulfonyl), (amino, lower 
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alkylamino. di-lower alkylamino or lower alkanoylamino)-lower alkylamino-lower alkyl-(thio, 
sulfinyl orsulfonyl), carboxy-lower alkylthio, lower alkoxycarbonyl-lower alkylthio, 
aminocarbonyl-lower alkylthio. N-lower alkylaminocarbonyl-lower alkylthio, N.N-di-lower 
alkylaminocarbonyl-lower alkylthio, halogen, carboxyl, lower alkoxycarbonyl, aminocarbonyl, 
N-lower alkylaminocarbonyl, N-[(hydroxy, lower alkoxy or lower alkanoyloxy)-lower alkyt]- 
aminocarbonyl, N-[(amino, lower alkylamino, di-lower alkylamino or lower alkanoylamino)- 
loweralkylj-aminocarbonyl, N-[(piperidinyl, piperazinyl, morpholinyl or pyrrolidinyl)-lower 
alkyl]-aminocarbonyl, N-[(imidazolyl, triazolyl, pyridyl, pyrimidinyl or pyrrolyl)-lower alkyl]- 
aminocarbonyl. N-(hydroxysulfonyl-lower alkyl)-aminocarbonyl, N.N-di-lower 
alkylaminocarbonyl, c y ano - amidin0 - formamidino and guanidino; 



R 2 is hydrogen, lower alkyl or halogen; and 

R 3 is phenyl which is unsubstituted or substituted by one, two or three substituents from the 
group consisting of lower alkyl. hydroxy-lower alkyl, phenyl, hydroxy!, lower alkoxy, phenyl- 
lower alkoxy, d-Caalkylenedioxy, cyano and halogen; 

with the proviso that R 3 is other than phenyl, 4-methoxyphenyl and 4-chlorophenyl If R 2 Is 
hydrogen and R, is phenyl, 4-methylphenyl, 4-methoxyphenyl, 4-chlorophenyl, 
4-bromophenyl or4-iodophenyl; 

or a salt thereof. 

3. A compound of the formula I according to Claim 1 , in which 

R, is phenyl which is unsubstituted or substituted by a substituent from the group consisting 
of lower alkyl. hydroxy-lower alkyl. lower alkanoyloxy-lower alkyl, halo-lower alkyl. amino- 
lower alkyl, lower alkylamino-lower alkyl, di-lower alkylamino-lower alkyl, (piperidinyl, 
piperazinyl, morpholinyl or pyrrolidinyl)-lower alkyl. (imidazolyl, triazolyl. pyridyl. pyrimidinyl 
or pyrrolyl)-lower alkyl, hydroxy-lower alkylamino-lower alkyl. amlno-lower alkylamino-lower 
alkyl. (piperidinyl, piperazinyl, morpholinyl or pyrrolidinyl)-lower alkylamino-lower alkyl. 
(imidazolyl, triazolyl, pyridyl. pyrimidinyl or pyrrolyl)-lower alkylamino-lower alkyl, mercapto- 
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loweralkyl, lower alkyl-(thio, sulfinyl orsulfonyl)-loweralkyl, hydroxy-lower alkyl-(thio, sulfinyl 
or sulfonyl)-lower alkyl, amino-lower alkyl-(thio, sulfinyl or sulfonyl)-lower alkyl, hydroxyl, 
lower alkoxy, C-Caalkylenedioxy, phenyl-lower alkoxy, hydroxy-lower alkoxy, lower alkoxy- 
loweralkoxy, lower alkanoyloxy-lower alkoxy. amino-lower alkoxy, lower alkylamino-lower 
alkoxy, dl-lower alkylamino-lower alkoxy, (piperidinyl, piperazinyl, morpholinyl or 
pyrrolidinyl)-lower alkoxy, (imidazolyl, trlazolyl, pyridyl, pyrimidinyl or pyrrolyl)-lower alkoxy, 
hydroxy-lower alkylamino-lower alkoxy, amino-lower alkylamino-lower alkoxy, (piperidinyl, 
piperazinyl, morpholinyl or pyrroIidinyl)-lower alkylamino-lower alkoxy, (imidazolyl, trlazolyl, 
pyridyl. pyrimidinyl or pyrrolyl)-lower alkylamino-lower alkoxy, hydroxysulfonyl-lower alkoxy, 
amino, piperidinyl, piperazinyl, morpholinyl, pyrrolidinyl, imidazolyl, triazolyl, pyridyl, 
pyrimidinyl, pyrrolyl, mercapto, lower alkyl-(thio. sulfinyl orsulfonyl), hydroxy-lower alkyl- 
(thio, sulfinyl orsulfonyl). amino-lower alkyl-(thio, sulfinyl orsulfonyl). halogen, carboxyl, 
lower alkoxycarbonyl, aminocarbonyl, N-loweralkylaminocarbonyl, N-(hydroxy-lower alkyl)- 
aminocarbonyl, N-(amlno-loweralkyl)-aminocarbonyl, N-[(piperidinyl, piperazinyl, 
morpholinyl or pyrrolidinyl)-lower alkyQ-aminocarbonyl, N-[(imidazolyl, triazolyl, pyridyl, 
pyrimidinyl or pyrrolyl)-lower alkyO-aminocarbonyl, N-(hydroxysulfonyl-lower alkyl)- 
aminocarbonyl, N,N-di-loweralkylaminocarbonyl and cyano; 

R 2 is hydrogen, lower alkyl or halogen; and 

R 3 is phenyl which is unsubstituted or substituted by one. two or three substituents from the 
group consisting of lower alkyl, hydroxy-lower alkyl, phenyl, hydroxyl, lower alkoxy, phenyl- 
lower alkoxy, C-Cgalkylenedioxy, cyano and halogen; 

with the proviso that R3 is other than phenyl, 4-methoxyphenyl and 4-chlorophenyl if R 2 is 
hydrogen and R, is phenyl, 4-methylphenyl, 4-methoxyphenyl, 4-chlorophenyl, 
4-bromophenyl or4-iodophenyl; 

or a pharmaceutical^ acceptable salt thereof. 



4. A compound of the formula I according to Claim 1, in which 
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R, is phenyl which is unsubstituted or substituted by a substituent from the group consisting 
of lower alkyl, hydroxy-lower alkyl, halo-lower alkyl, amino-lower alkyl, lower alkylamino- 
loweralkyl, di-lower alkylamino-lower alkyl, (pyrimidinyl, piperazinyl or morpholinyl)-lower 
alkyl, (imidazolyl,triazolyl, pyridyl or pyrrolyl)-lower alkyl, hydroxy-lower alkylamino-lower 
alkyl. amino-lower alkylamino-lower alkyl, (pyrimidinyl, piperazinyl or morpholinyl)-lower 
alkylamino-lower alkyl, (imidazolyl, triazolyl, pyridyl or pyrrolyl)-lower alkylamino-lower alkyl, 
mercapto-lower alkyl, lower alkyl-(thio, sulfinyl or sulfonyl)-lower alkyl, hydroxy-lower alkyl- 
(thio, sulfinyl or sulfonyl)-lower alkyl, amino-lower alkyl-(thio, sulfinyl or sulfonyl)-lower alkyl, 
hydroxyl, lower alkoxy, C-Caalkylenedioxy, phenyl-lower alkoxy, hydroxy-lower alkoxy, 
amino-lower alkoxy, lower alkylamino-lower alkoxy, di-lower alkylamino-lower alkoxy, 
(pyrimidinyl, piperazinyl or morpholinyl)-lower alkoxy, (imidazolyl, triazolyl, pyridyl or 
pyrrolyl)-lower alkoxy, hydroxy-lower alkylamino-lower alkoxy, amino-lower alkyla^'no-'ower 
alkoxy, (pyrimidinyl, piperazinyl or morpholinyl)-lower alkylamino-lower alkoxy, (imidazolyl, 
triazolyl, pyridyl or pyrrolyl)-lower alkylamino-lower alkoxy, hydroxysulfonyMower alkoxy, 
amino, pyrimidinyl, piperazinyl, morpholinyl, imidazolyl, triazolyl, pyridyl, pyrrolyl, mercapto, 
lower alkyl-(thio, sulfinyl orsulfonyl), hydroxy-lower alkyl-(thio, sulfinyl orsulfonyl), amino- 
lower alkyl-(thio, sulfinyl orsulfonyl), halogen, carboxyl, lower alkoxycarbonyl, 
aminocarbonyl, N-lower alkylaminocarbonyl, N-(hydroxy-loweralkyl)-aminocarbonyl, N- 
(amino-lower alkyl)-aminocarbonyl. N-Kpyrimidinyl. piperazinyl or morpholinyl)-lower alkyO- 
aminocarbonyl. N-[(imidazolyl, triazolyl, pyridyl or pyrrolyl)-lower alkylj-aminocarbonyl. 
N-(hydroxysulfonyl-lower alkyl)-aminocarbonyl, N,N-dMower alkylaminocarbonyl and cyano; 

R 2 is hydrogen, lower alkyl or halogen; and 

R 3 is phenyl which is unsubstituted or substituted by a substituent from the group consisting 
of lower alkyl, phenyl, hydroxyl, lower alkoxy. phenyl-lower alkoxy, C-Caalkylenedioxy, 
cyano and halogen; 

with the proviso that R 3 is other than phenyl, 4-methoxyphenyl and 4-chlorophenyl if R 2 is 
hydrogen and R, is phenyl, 4-methylphenyl, 4-methoxyphenyl, 4-chlorophenyl, 
4-bromophenyl or 4-iodophenyl; 



or a pharmaceutically acceptable salt thereof. 
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5. N-(2-Hydroxyethyl)-3-(5-phenyl-4-aminopyrrolo[2,3-d^ 
to Claim 1 or a pharmaceutical^ acceptable salt thereof. 

6. The use of compounds of the formula I 



in which 
Ri is aryl; 

R 2 is hydrogen, lower alkyl or halogen, and 
R 3 is aryl; 

or pharmaceutical^ acceptable salts thereof, for the preparation of a medicament for the 
treatment of diseases which respond to inhibition of the activity of protein tyrosine kinase 

7. The use according to Claim 6, wherein a compound of the formula I is used in which Rt is 
phenyl which is unsubstituted or substituted by one or two substituents from the group 
consisting of lower alkyl, halo-lower alkyl, (hydroxy or lower alkanoyloxy)-lower alkyl, lower 
alkoxy-lower alkyl, (hydroxy, lower alkoxy or lower alkanoyloxy)-lower alkoxy-lower alkyl, 
(amino, lower alkylamino, di-lower alkylamino or lower alkanoylamino)-lower alkoxy-lower 
alkyl, (amino or lower alkanoylamino)-lower alkyl, lower alkylamino-lower alkyi, di-lower 
alkylamino-lower alkyl, (piperidinyl, piperazinyl, morpholinyl or pyrrolidinyl)-lower alkyl, 
Omidazolyl, triazolyl, pyridyl, pyrimidinyl or pyrrolyl)-lower alkyl, (hydroxy, lower alkoxy or 
lower alkanoyloxy)-lower alkylamino-lower alkyl, (amino, lower alkylamino, di-lower 




(I) 
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alkylamino or lower alkanoylamino)-lower alkylamino-lower alkyl, (piperidinyl, piperazinyl, 
morpholinyl or pyrrolidinyl)-lower alkylamino-lower alkyl, (imidazolyl, triazolyl, pyridyl, 
pyrimidinyl or pyrrolyl)-lower alkylamino-lower alkyl, mercapto-lower alkyl. lower alkyl-(thio, 
sulfinyl or sulfonyl)-lower alkyl, (hydroxy, lower alkoxy or lower alkanoyloxy)-lower alkyl-(thio, 
sulfinyl or sulfonyl)-lower alkyl, (amino, lower alkylamino, di-lower alkylamino or lower 
alkanoylamino)-loweralkyl-(thio, sulfinyl or sulfonyl)-lower alkyl, carboxy-lower alkyl, lower 
alkoxycarbonyl-lower alkyl, aminocarbonyl-lower alkyl, N-lower alkylaminocarbonyl-lower 
alkyl, N,N-di-lower alkylaminocarbonyl-lower alkyl, hydroxyl, lower alkoxy, lower 
alkanoyloxy, C-Csalkylenedioxy, phenyl-lower alkoxy, (hydroxy, lower alkoxy or lower 
alkanoyloxy)-lower alkoxy, (amino or lower alkanoylamino)-lower alkoxy, lower alkylamino- 
lower alkoxy, di-lower alkylamino-lower alkoxy. (piperidinyl, piperazinyl, morpholinyl or 
pyrrolidinyl)-lower alkoxy, (imidazolyl. triazolyl. pyridyl, pyrimidinyl or pyrrolyl)-lower alkoxy; 
(hydroxy, lower alkoxy or lower alkanoyloxy)-lower alkylamino-lower alkoxy, (amino, lower 
alkylamino, di-lower alkylamino or lower alkanoylamino)-lower alkylamino-lower alkoxy, 
(piperidinyl, piperazinyl, morpholinyl or pyrrolidinyl)-lower alkylamino-lower alkoxy, 
(imidazolyl, triazolyl, pyridyl, pyrimidinyl or pyrrolyl)-lower alkylamino-lower alkoxy, (hydroxy, 
lower alkoxy or lower alkanoyloxy)-lower alkoxy-lower alkoxy, (amino, lower alkylamino, 
di-lower alkylamino or lower alkanoylamino)-lower alkoxy-lower alkoxy, (hydroxy, lower 
alkoxy or lower alkanoyloxy)-lower alkyl-(thio, sulfinyl or sulfonyl)-lower alkoxy, (amino, 
lower alkylamino, di-lower alkylamino or lower alkanoylamino)-lower alkyl-(thio, sulfinyl or 
sulfonyl)-lower alkoxy. hydroxysulfonyl-lower alkoxy, carboxy-lower alkoxy, lower 
alkoxycarbonyl-lower alkoxy, aminocarbonyl-lower alkoxy, N-lower alkylaminocarbonyl-lower 
alkoxy, N,N-di-lower alkylaminocarbonyl-lower alkoxy, amino, lower alkylamino. di-lower 
alkylamino, lower alkanoylamino, piperidinyl, piperazinyl, morpholinyl, pyrrolidinyl, 
imidazolyl, triazolyl, pyridyl, pyrimidinyl, pyrrolyl, mercapto. lower alkyl-(thio, sulfinyl or 
sulfonyl), (hydroxy, lower alkoxy or lower alkanoyloxyHower alkyl-(thio, sulfinyl or sulfonyl), 
(amino, lower alkylamino, di-lower alkylamino or lower alkanoylamino)-lower alkyl-(thio, 
sulfinyl or sulfonyl), (hydroxy, lower alkoxy or lower alkanoyloxyHower alkoxy-lower alkyl- 
(thio, sulfinyl or sulfonyl), (amino, lower alkylamino, di-lower alkylamino or lower 
alkanoylamino)-lower alkoxy-lower alkyl-(thio, sulfinyl or sulfonyl), (hydroxy, lower alkoxy or 
lower alkanoyloxyHower alkylamino-lower alkyl-(thio, sulfinyl or sulfonyl), (amino, lower 
alkylamino, di-lower alkylamino or lower alkanoylamino)-lower alkylamino-lower alkyl-(thio, 
sulfinyl or sulfonyl), carboxy-lower alkylthio, lower alkoxycarbonyl-lower alkylthio, 
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aminocarbonyl-lower alkylthio, N-lower alkylaminocarbonyl-lower alkylthio, N,N-di-lower 
alkylaminocarbonyl-loweralkylthio, halogen, carboxyl, lower alkoxycarbonyl, amlnocarbonyl, 
N-lower alkylaminocarbonyl, N-[(hydroxyl, lower alkoxy or lower alkanoyloxy)-lower alkyl)- 
aminocarbonyl, N-[(amino, lower alkylamino, di-lower alkylamino or lower alkanoylamlno)- 
loweralkylj-amrnocarbonyl, N-[(piperidinyl, piperazinyl, morphollnyl or pyrrolldlnyt)-lower 
alkylj-aminocarbonyl, N-[(imidazolyl, triazolyl, pyrldyl, pyrimidlnyl or pyrroly1)-lower aJkyq- 
aminocarbonyl; N-(hydroxysulfonyl-lower alkyl)-aminocarbonyl, N,N-di-lower 
alkylaminocarbonyl, cyano, amidino, formamidino and guanidino; 



R 2 is hydrogen, lower alkyl or halogen; and 



R 3 is phenyl which is unsubstituted or substituted by one, two or three substituents from the 
group consisting of lower alkyl, hydroxy-lower alkyl, phenyl, hydroxyl, lower alkoxy, phenyl- 
lower alkoxy, Ci-Caalkylenedioxy, cyano and halogen; 



or a pharmaceutically acceptable salt thereof. 



8. The use according to Claim 6, characterized in that a compound of the formula I is used 
in which R, is phenyl, 4-methylphenyl, 4-methoxyphenyl, 4-chlorophenyl, 4-bromophenyl or 
4-iodophenyl, R 2 is hydrogen and R 3 is phenyl, 4-methoxyphenyl or 4-chlorophenyl, or a 
pharmaceutically acceptable salt thereof. 

9. A pharmaceutical composition containing a compound according to any one of Claims 1 
to 5 and at least one pharmaceutically acceptable earner. 

1 0. A compound according to any one of Claims 1 to 5 for use in a method for the 
therapeutic treatment of the animal or human body. 

1 1 . A compound according to any one of Claims 1 to 5 for use in the treatment of diseases 
which respond to inhibition of the activity of the protein tyrosine kinase ppSO 0 **. 

12. The use of a compound according to any one of Claims 1 to 5 for the preparation of 
pharmaceutical compositions. 
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13. The use of a compound according to any one of Claims 1 to 5 for the preparation of 
pharmaceutical compositions for the treatment of diseases which respond to inhibition of 
the activity of protein tyrosine kinase ppecf**. 

14. A process for the preparation of a compound of the formula I according to Claim 1 , 
wherein 

(a) a compound of the formula II 

«3 



XXT 



(ID 



I 



is subjected to a ring-closure reaction with synthesis of the pyrimidine ring, or 
(b) compound of the formula III 



*3V 



CN NH 2 
^CH (III) 

I 

R, 



is subjected to a ring-closure reaction with synthesis of the pyrimidine ring, or 
(c) a compound of the formula IV 
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OH 




(IV) 



is reacted, if desired after preliminary activation, with an aminating reagent; 

and, if desired, a compound of the formula I is converted into another compound of the 
formula I, and/or, if desired, a resulting salt is converted into the free compound or into 
another salt, and/or, if desired, a resulting free compound of the formula I having salt- 
forming properties is converted into a salt. 
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